NUHCTPYKLUA

BJ10KM aBTOMATHKH ISl AMCTHIIS AU M peKTUGUKAIUA

BKY-011/ BKY - 033

TaraHpor
2015 rog

Bepcus dokymenma 4.00




OrnaBsneHue

1. HABHAUEHUE BJILOKA .........oooiiiiii i bbb bbb e b e e b s b e bbb n b s 4
2. OBIIMIL COCTAB BIIOKA .........oooooieiieiiieieeseseees sttt se st e st e sttt et e st s s e et an et en e 5
3. XAPAKTEPUCTHRKI BJIOKAL. .......cocciitiiiiiiiiiiiiii ettt bbbt bbbkttt 11
4. OMUCAHUE PABOTDBI C MOAYJISAIMU PMII-3 ML PIIB-8 ...ttt 13

4.1. KPATKAS UIHCTPYKIMS IO TIOATOTOBKE K PABOTE MOAYJISI CTABWIM3ALIMA HATPEBA PMII-3.....coovviiiiicec e, 13

4.1.1. Ilonyasmomamuueckuii pexscum ynpaeieHus.
Hauansnoe oxxuganne komanasl « HAU»
Pasron no xomanze onepatopa «PA3» .....
Pa3roH mo BHEMIHEMY CHUTHAITY «PASZ) c.viiiiiiiiiiiiiii bbb
[Tay3a mo koMaHe OIEPATOPA CITAYN c.viiiiiiiiieiiii bbb
[ay3a no BHemHeMy curHaiy «[IAY.».....
CTaOMITHU3AIHS PAOOTCH MOIITHOCTH .....veuveeureteaseeseesseesesseessesseassesseasseasesssesseaseassesssassessessssasesssessesssensesssensensesssessesssessesseens
VIHITHIKAIIHIST OIITHIOKHL ....voveveteeceieste ettt st se st e e e e s s e e et e b e st e R e e e e e e e s e bt e Rt s e e r e se et e b e e b e er e e e e n e ese et e erenne e

4.1.2. PeotCUM BHEUIHELO YIPABIICHUI. ... veuvesuiereeseeaseesttasteseesseasesatasesbeassesbeaseeabeaseebeahe e be ek e an b e abease e bt eRb ekt ebeebeebeanbenbeaseeabeeneas 15
CTaOMIN3AHUS 3ATAHHOM MOIITHOCTH ...uvvvevreeessesessssessssssssesssssssssssesssessssssssssssssssssssssssesssssssssssesssssstssssssssssssssssssssissresssessis
Pasron no xomanze onepatopa «PA3»
[Tay3a no xomanzne oneparopa «IIAY»

[Nay3a mo BHEITHEMY CHTHAILY «IIAY D) c.viiiiiiiiiiiiiiii bbb bbb 16
B 0501070020 0075: 0100070003 % COTRUREU .16
4.1.3. Unouxayus u ynpaeierue ¢ pabouem pexncume.... .16
MHauKamusa MOKa3aHUI MOITHOCTH ..vvveeeeevenveeeeeeesenns .16
4.1.4. Hacmpouxa NapamempO8 PECYTISIIMOPDA .........uverueerreasueianseesueesseassesssseasseeasseassessaseaasesaseesseeaateabeeasseaaneeanneenreennreennesannes 16
4.2. KPATKASI MHCTPYKLMSI 1O IIOATOTOBKE K PABOTE MO YJISI KOHTPOJISI TEMITEPATYPBI PTIB-8 ...t 18
4.2.1. BolOOp pescuMa PAOOMIBL BIIOKA...........ccviruieiiiiiiiisiisiie ittt
4.2.2. Peacum mecmupoganus coeounenuii onoxa bKY-033 npu nauane pabomoir......
4.2.3. Yemanosxka memnepamypol CPAOAMBIBAHUSL. ..........cceeiririeriiiiiriniisie s
4.2.4. Hacmpouka RApamempO PIIB-8................cccccuiiiiiiiii ittt bbbt b ettt ab et n et
C_C - TCMITCPATYPA CPAOOTKIL ....uverveereesreasresseaseesseassasesseesseaseassesssasseaseassesseaseassesssassesseasssasesssesssassensesssessessesnsessesssessenesns 19
[1OII — nonpaBKa MOKa3aHUN TEPMOMETPA.....cuervrruirririinnns .20
4.2.5. Koumponb ucnpagHocmu 0amuuxa memnepamypbi. ......... .20
4.2.6. Asapuiinvie damuuxm uiiei@a 6e30NaACHOCHU. ............. .21
4.2.7. HAONUCU HA UHOUKATNOPE. ........cviieeisiiei ettt ast sttt bbb bbb bbb bbb R e bbb e bbb b e e b b e e b 21
5. OIIUCAHMUE PABOTDBI C BIIOKOM .........ccooiiiiiiiiiiiii bbb 23
5.1. OIIUCAHUE PABOTDBI TTIPU JIMCTIIITISILIAI «1vvveeeeieiuvtreeeeesesisbeeeeesseassssessssesasssesesssesasssasessssasssssssssssasssssssssesesssssesssessssssseseesssnssnes 23
5.1.1. Teopus éonpoca
5.1.2. Paboma 610ka asmomamuku BKY-033 NDU OUCTRUITISIYUU. ............ccervieiiiiiiiiisieieiest et 24
COOPKA JIFICTIIIIIITOD . -+t eesteteensesseaseesseassessesseesssaseansesstasseseassessesseeseassansenssassesesssessesseensesssansenseesseaseansessessesnsesssensensenns 24
TTOKITFOUCHIE «OTICKTPOHIKFDY ... vesveeureseaseesseassesseaseesseaseassesssassssseassesssassessesssensesssessssssansesstesseasesssensessessesseensessesssessesnnes 24
BKITIOUCHUS TTHTAHUST, TECTHPOBAHUE CHCTEMBI ....v.veuvveserseseseeasesessesessesesesseseasesessesesaseseasesessasessasesesssssaneseseanessnnesessesenes 25
Iponecce mucTHsIIUN .
5.2. OIUCAHUE PABOTBI BJIOKA ABTOMATHKH TTPU PEKTUDUKALIAI ....vvevveieesressieseesiesseessessessssssesssessessssssesssessesesssesssessessessasssens
5.2.1. MemOO PAGOTIBL FO TUAPY ....vvvuveriiiiiisi ittt sttt bbbt b e bbbt b e bbb bR e bbbt s bbb e e b bt b

Pabora 6moka aBromatuku BKY-033 npu pextudukaimu ¢ ocTaHOBKO# 10 Temiieparype Kyoa. ....
5.2.2. Pexmuguxayus, ¢ uchoniw306anuem memooda cmapm/cmond. ..
COOPKA OOOPYIOBAHHIS. «....eevvervieseeeeanrestesseeseesseessessesseesseassesseessenes
TTOAKITEOUCHHE «OIICKTPOHIKIDY «.v.vtsvuviseasesesseseseseseasesesseseasasesesseseaseseseaseseaseseasesene s e e ar e s e ne e et a e e Rt e e R e st nr s et en e e e bt nr b e nn b et nre s
BKITIOUCHHE MTUTAHHS, PEKUM TECTHPOBAHHS CHCTEMBL ... tersereseseasesessesensesesasesessesessssesessesesnesesesnesennssessesesessenssnesensanes
YcraHOBKa MEXaHHYECKOTO PEryJIATOpa HAIOIHEHHUSI eMKOCTH IS TOJIOB...
PexuM pasrona kyoa.......
Pexum paboTe! Ha ceb4. ..
PEIKIIM OTOOPA TOTIOB. ... vttt itttk b bt bbbt b E s e b e h e b b s e bt e b b e b e R e e b e e bt e bt s b e e b b s
KOPPEKIIT TCTOIT .ttt bbbt bbb bR b e b e e b b e e bt s b e e b b e s b b e bt e b e s b e e e ane s
ABTOMATHYCCKOC YMEHBILICHHIE OTOOPE. . +.vervuvereresereseeatisessesensasessaseessesessesesessesessesessasesessesssnesesessessnnesessesenes
Pab0Ta CTAPT/CTOTIA F BABEPIIICHIIC «....c..veuveeueeseeseentesseeseesseassesteaseessesssassesseessesssensesseasseasesssesbesseensesssensessessnens
PEBIOMUPYS ..ttt .
5.3. ONIMCAHUE PABOTBI I[TPU BJIIATOPOJJHON AUCTUAJUIAUMK (HEJOPEKTUDUKALIVI) «..vovevvreririeraeeesrescsnesesnenesessssesnesenesnsenneses
5.3.1. TEOPUSA BONMPOCA ...ttt bbb bbb bbb bbb e bbb b e e b e bbbt r b s
5.3.2. Omauyus pescuma «HeOOPeKMUPUKAYUUY OM KAACCULECKO20 CHOCODA. .........cvecvirieeiiiiiieniinieeiieaneas
5.4. PABOTA BJIOKA ABTOMATHKN BKY-033, IPU JUCTWUISALMA C HENPEPBIBHOM BPAXHOM KOJIOHHOM HBK. ......occvcviiiiiinn, 36
5.4.1. Paboma ¢ HBEK 6 PYUHOM PEICUME. ...........cuiiriiiiiieieeii ettt sttt ettt et h bbbt b bttt bt bt b ettt 36




1. Ha3Ha4YyeHune 6A0Kka

Bnok KOHTpons pexxumMoB Harpeea 1 ynpasneHust otoopom cnmpta BKY — 033 npegHasHaveH

ans:

MopnepxaHus 3apaHee 3adaHHON OnepaTopoOM BENNYMHbI MOLLHOCTM, NO4aBaeMou Ha
TOHbI kyb6a, Ha BCeEM NPOTSHXKEHUN NPOLLECCOB ANCTUNAALNN UNN pEKTUDUKALMN.

ABTOMaTUYECKOrO U3MEHEHMS MOLLHOCTM C MaKCUManbHOM (Pa3roH) Ha HOMWHANbHYH
TEXHOOrMYEeCKY0 MOLLHOCTb, 3afjlaHHY0 ONepaTopom, Npu pekTudmrkauum cnmpTa.

ABTOMaTUYECKOrO BKITOYEHWSI 3NEKTPOKNanaHa BOAbl OXNaxaeHus (Mnn BKITHOYEHUS
Hacoca CUCTEMbl aBTOHOMHOIO OXna)xgeHus), No goctTmxkeHno Temnepatypbl 70C (npwu
nepexofe C pexuma pasroHa Kyba Ha TEXHONOrM4YeCcKyto MOLLIHOCTb Harpesa).

M3mepeHnsa n nHgmkaumm temnepaTypbl B NPOU3BOSIbHO BblIGpaHHOM MecTe obopyao-
BaHUS (06bI4HO 3TO Aedbnermarop, Ky6, 1/2 KONOHHbI U T.1.).

YnpasneHusi oT6opom cnvpTa, no pesyrnbTatam TEPMOMETPUYECKUX NokasaHui. MeTo-
Abl yNpaBneHus:

1) nnaBHas 3MeKTPOHHas perynupoBka oTbopa cnupTta ¢ nomoubio WM ynpas-
NeHus KnanaHoM oTéopa, LMdpoBas MHAMKALMS 3HaYeHUsi 0T6opa;

2) cTapT/CTOMHLIN METOo4 HegonyLLEeHNs XBOCTOBbIX hpakumi B oTbop npu 3aBep-
LIEHMN pEKTUdUKaLMN.

MHavkauum nokasaHuin Benu4MHbl 0TOopa cnupTa, B npoueHTax ot 0 (paboTa Ha cebs)
A0 100 (NOMHBIN CrMB N3 KOSTOHHbI) C AUCKPETHOCTLIO perynuposaHus 1%.

ABTOMaTU4eCKOro 3aBepLueHus pekTudukaumm, npu npoctoe B pexume CTOI 6onee 7
MWHYT, C BbIKItOMeHneM Harpeea TOHOB, 1 OTKMIOYEHNEM Nogayn BoAbl B CUCTEMY Ye-
pe3 2 MUHYTbI MOCINEe CHATUS Harpesa.

YnpaBneHus okoH4YaHMeM npolecca AUCTUNNALUUA, MO0 OOCTUXKEHUN 3a4aBaeMoit one-
paTopoM MakcuMarnbHoW TemnepaTtypbl KyGa, Unu TemnepaTypbl NapoB cnupTa B Au-
cTunnsaTope.

Mpy 3TOM NO OKOHYaHUIO MpoLiecca BbIKMKYAETCA HarpeB kyba, 3aTtem (Yepes 2 MUHY-
Tbl) BbIKIOYAETCS OXNaXaeHue.

[MOCTOAHHOrO KOHTpOrsA 3a 6€30NacHOCTbIO NP NPOBEAEHUN OUCTUINALMN UNN PEKTU-
ukaumm (B cnydae npnobpeteHns AonoNHMTENBHOrO Wwenda 6e3onacHocTu):

- 33 NpopbLIBOM NapoB cnvpTa Yyepes aedriermatop (NpekpalleHe oxXnaxaeHusl, Npo-
Go1 ynpaBnsiloWero anemMeHTa B perynarope MOLHOCTM, owmbka onepartopa) npu pek-
TUdMKaLUK, 1 3a TeMnepaTypoi AUCTUNNATA NpU AUCTUNNAUMK. B cnyyae oGHapyxe-
HMS Npo6remMbl — OCTaHOB paboThbl, C UHAUKALMEN HaNWMuus NpoGnemMbl ANa npvBreye-
HUs onepaTopa.

- 3a pasnNUTMEM BoAbl Ha Nory, B criyvae cpaboTky 3TOro AaTynka — OCTaHOB Harpesa U
noaayv Boapl

- 3a nepenosiHeHnem I'IpMGMHOI7I €MKOCTWN NpoayKTa, B Cny4yae Cpa6OTKI/1 — 3aBeplieHune
npouecca.

MHaue rosopsi, BJIOK BKY-033 310 aBTOMaTtuka, KoTopas Mo3BOMsieT nonyyaTb CAUPT-Cbipeld, a
Takke BbICOKOKQYECTBEHHbIN CMPT B O4EHb KOMGOPTHOM pexunme paboTbl, C MUHUMArbHbIM y4a-
cTMeMm onepaTtopa B camom npouecce! [lanee B UHCTPYKUUM NpUHUMN paboTbl aBTOMaTUKM U Onu-
caHne OCHOBHbIX 3Tanos paboTbl 6yayT paccMoTpeHbl NOAPOBHO, C NOSICHEHNSIMNA.




2. O6wumn coctas 6AokoB BKY-011 u BKY-033
1 2 8

3 : PM Ll'-3 CurnHan “Cton” Prie-8 ﬂ

CwurHan “PasroH”
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Puc 1. CtpyktypHasa cxema 6noka bKY-033
Perynatop mowHoctn PML-3
Bnok ynpasnexus PlB-8

PoseTka nogkntoyeHns TOHoB

AP w DN PRE

[aTtunk Temnepatypsbl

6. KnanaH otbopa cnupTa

7. CunoBov CUMUCTOP Ha paguaTope oxnaxaeHus

8. PoseTka noaknto4eHuss Boabl oxnaxaeHus

9. [ononHuTtenbHO npuobpeTaemMbii Wend aBapuUnHbIX 4aTYMKOB

3AMEYAHMUE! Bnok aBTomatuku BKY-011 otnnyaercs ot BKY-033 Tem, 4uTO B ero co-
ctaB HE BXOOAWUT perynatop mowHocTn (Ha cxeme 3ato 1,7 u 3)

Ona paboTtbl aBTOMaTMKN B NONTHOM obbeme (npeBpalieHun 6noka BKY011 B 6nok
BKY-033, rpy6o roBopsi) Bo3amoxHa coBMecTHasa pabota BKY-011 ¢ undpoBbim peryns-
Topom/cTabunusatopom mowHocTn PML-3500.

Ona atoro B komnnekte ¢ BKY-011 npunaraetca kabenb mMex6mno4yHon cBA3M (Ha
cxeme npoBoAa ¢ HaanNUcAMU «curHan Pasron» u «curdan «Cton»).

Tonbko 3TUM n otnuyaroTca aBTomatunku BKY-011 u BKY-033, no-
3TOMy pAarnee B MHCTPYKUMM Mbl Oyaem onucbiBaTb aBTOMAaTUKY
BKY-033, Bce ckazaHHoe ansa Hee MNOJNIHOCTbIO cnpaBegnuBo ansa
BKY-011 coBmecTHO ¢ PML-3500

BrewHuti suod 6rioka 6rioka BKY-011




BrewHuti sud 651oka 6rioka BKY-033

®oT0o 2. BHewHui Bug 65oka ¢ 4aTynkom U kKnanaHom otbéopa

Ha nepegHen naHenn 6noka BKY-033 pa3meLleHbl:
1. Bnok perynstopa mowHoctn PMLU-3.

®ot0 3 Moaynb PML, n po3eTka noakntodeHma TOHoB

2. PoseTka NOAKMIOYEHUsT HArpy3kM C aBTOOTKIIOYEHMEM HarpeBa Mo 3aBepLUEHU Npo-
uecca (coto 3)

3. bnok wvHoukaTopa TemnepaTypbl W YyhpaBfeHWst knanaHom oTbopa cnupTa
(ctapt/cTona) PIB-8.

doto 4 Moaynb PlB-8
Takke B cocTaBe 6r1oka aBTOMaTUKN UMEKOTCS:




4. Wyn TepmomeTpa (coeanHUTENbHbIM Kabenb 2meTpa, cTanbHas YacTb AMaMeTp 5,5mMm
AnvHa wyna 60mm.

ST R e

doT0 Smlll,yn TepMJTpa

e e LR

6.KnanaH otbopa cnupTa.

doto 6 KnanaH otbopa cnupTta

7. Ha neBon 60KOBOM CTEHKE CMOHTMPOBaH TEMSIOOTBOASLLNA paguaTop, C perynmpy-
oMM BENUYMHY nogaBaemon Ha TOHbI MOLWHOCTM CUIOBBIM Pagno3NieMEHTOM.
OCTOPOXHO! lNpun paboTte paguaTtop HarpeBaeTcs Ao 60-65C. 310 HopManbHbIN
pexuMm TennoBblAeneHus, ogHako criegyeT ObiTb OCTOPOXHbIM Npu paboTte ¢ 6no-
KOM.

®oTo 8 PaamaTtop oxnaxaeHus

8. Ha npaBon 60okoBMHE KOpryca CMOHTUPOBaHA 3MNEKTPOPO3ETKA, Yepe3 KOTOPYHO MNo-
[aeTca NUTaHWe Ha aBTOHOMHYIO CUCTEMY OXNaXAeHWsi, MO0 3NeKTPOMarHUTHbIN
KnanaH perynatopa nogayv Boabl U3 BOAOMPOBOAHOM CETU.




®oT0 9. PoseTka onsa noakntoYeHus Boabl

3AMEYAHME. [JononHMTENbHO K yKa3aHHOW KOMMSEKTauunm BO3MOXHO MpuobpecTn aosartop
nofadn BOAbl OXNaXAEHUs C 3MEeKTpoKnanaHoM M Wwnend AatymkoB 6esonacHoctn. JTO cyuye-
CTBEHHO pacLUMNpsIET BO3MOXHOCTU Grioka aBTomaTtukmn bKY-033

doto 10. [osatop BOAbl C 3MEKTPOKNanaHoM AN CUCTEMbl  OXNaXgeHus.
B koMnnekT nocTaBkM HE BXOAUT.

®oto 10. Wnend aatumkoB 6esonacHOCTM




ABapUHbIN OaTYMK NPEBbILLEHNA TeMnepaTypbl (MPOXOAHOM TEPMOMETP).
BxoauT B wnend gaTymkos.

Mpn pekTndmKaunn gaTtyvk ycTaHaBNMBAETCHA Ha LITyLep CBA3W C aTMocepoun ae-
dnermartopa.

doT1o 13 [aTtumk B pexxume pekTmdunkaumnm

I'IpM aAncTnnnaunmn atynmk yctaHaBsliimBaeTCA Ha WTyuep BbiXo4a CcnnpTa-Ccbipua.

doT1o 14 [JaTtumk B pexume guctunnaumm

Mpy HewTaTHON CUTyauun NpopbiBa ropsiuMx NapoB CnvpTa NPOUCXOAMT cpabaTbiBa-
HVe JaTyvKa, U NpoLecc aBTOMaTUYECKN NpekpaLLaeTcs.

[laTunk pasnuTusi BoAbl Ha MONy YCTaHaBMNMBAaETCsi COOTBETCTBEHHO Ha Morny, B MecTe
Hanmbonee BEPOSITHOrO pPasnuUTMS BoAbl (CPbIB LUMAHIOB, yTeuka u3 kyba, paspyLlueHue unm
ONpoKuAbIBaHNE NPUEMHOM EMKOCTH).

[laTymk HanonHeHUs NPUEMHOWN eMKOCTU KPEMUTCSt BHYTPU roprioBUHbI GannoHa .6yTbinku,
APYrov eMKOCTW, KOTOPYH BMHOKYP MUCMonb3yeT Ans cbopa rotoBoro npoaykra

3AMEYAHMUE.

B KOHCTpyKUMIO Kak camoro 6rioka, Tak U ero oTAesbHbIX Y3NoB pa3paboTymk MOXET BHOCUTb
KOHCTPYKTUBHbIE, TEXHONOrMYECKNE N MHbIE U3MEHEHUNA, AN YyNydleHna noTpebutenbcknx xa-
pakTepucTuk mnagenus. Jliodble M3MEHEHUs1 He 3aTparMBatoT BO3MOXHOCTEN U PEXNMOB paboTbl
brioka, onncaHHbIX B JaHHOW MHCTPYKLUNN.




3. XapakTepucTuku 6A0Kaq.

HaumeHoeaHue xapakmepucmuku 3HayeHue lpumevyaHue
MutaHne 6noka oT anekTpuyeckon cetn 50 My 220 B +10 %
MakcumanbHbI CyMMapHbIA TOK Yepe3 BoK aBTOMaTuKMy, 16 A
A
HomuHanbHasa mowHocTe TOHOB, nogknovaemMbix K 6GroKy 3000 Bt
perynatopa, He 6onee
MakcumanbHbIN  TOK B Lenn Harpysku peryndropa 16 A CooTtBeTcTBYET
MOLLIHOCTM 3500 Bt
[Onana3zoH 3agaHus HanpsXXeHus noctynawwiero | 35+ 220B Ho He 6onee 3Ha-
Ha Harpyaky YEeHUs CeTEeBOro
HanpsHKeHus
CtabunbHOCTb NogAepXaHUA 3a4aHHOro HanpsXKeHns +1B
Uncno «kaHanoB onpeaeneHvus  pasnutus  KUOKOCTU 1 Mpwn ycnosum pabo-
(Boga, CC, cnmpT) Thbl CO LWendom
6e3onacHocTn
Uuncno kaHanoB M3MepeHns TemnepaTtypbl 1 B komnnekTe
1 patumnk DS18B20
[wana3soH namepsembix (perynmpyemMbix) Temnepartyp -55 +125 (70
+125) °C
Paspeluarolias cnocobHOCTb M3MEpeHUsi, OToOpakeHns 0,1°C
Temnepartypbl B AnanasoHe -9,9 + 99,9
Paspelwatowasi cnocobHOCTb M3MepeHusi, oTobpaxeHns 1°C
TemMneparypbl B AnanasoHax -55 + -10
n 100 + 125
Yucno kaHanoe ynpasfieHus KranaHoMm oTOopa cnupTa 1 B komnnekTe
(cTapt/cTon) 1 HopMmanbHO
3aKpbITbIV KnanaH
220B
ToKk Harpys3km KkaHana ynpaeneHus knanaHom oTbopa | go 100 mA 220B
cnupTa (cTtapt/cTton)
Mepuwog LUMM perynupoBaHusa otbopa cnvpTa 4 nn6o 8 cek | CMm. npumedaHue.
Yuncno kaHanoB aBTOMaTU4ECKOro ynpasrieHUs KranaHoMm 1 KnanaH nogayu Bo-
nogaudv Boabl (CUCTEMbI aBTOHOMHOIO oxnaxaeHus) 220 B bl B KOMMJIEKT He
BXOOMUT
Tok Harpysku knanaHa nogayv sofbl go3A 220 B
Yncno kaHanoB aBapUMHOrO AaTynka MNPEBbLILEHUA TeMm- 1 Mpwn ycnosum pabo-
nepartypsbl. Thl CO LUNEN(OM
6e3onacHocTn
[OnvHa ceTeBOro LwHypa 1,5 meTpa
TemnepaTypa HarpeBa pagunartopa, He 6onee 75 °C

MPUAMEYAHUE. Pexnm perynupoBkn otbopa cnupta — meanenHoii LUMM oTkpbITvs knanaHa,
nepuog 4 vnu 8 cekyHg. 3a neproa NOMHOCTBLIO 3aKpbITO — OTOOP cnupTa Hynesow. lNpu cocTos-
HWUM KnanaHa «MOSIHOCTbIO OTKPLITO» BernnvMHa otbopa onpegensieTca ApocceneM, yCTaHOBMEH-
HOM B KnanaHe, a Takke BbICOTOM cTonba cnupTa Hag knanaHom. [Mpu ycTaHoBKe knanaHa B
HenocpeacTBEHHOW BrM3oCcTu OT Aedrnermaropa v WTaTHbIM ApoccenemM — MakcumarbHbl oToop
npumepHo 2500mn/4yac




4. OnucaHue paboTbl ¢ MOAYASMU PMLL-3 u PIB-8
Briok aBToOMaTMKM COCTOUT N3 ABYX (PYHKUMOHANbHbIX MOgYSen:
e 6Gnoka ctabunusauum MOLLHOCTW, BbINOSTHEHHOIO Ha 6ase KoHTponnepa PMLL-3

e MoOAynsa perynsaumm otbopa cnvpta MeTogoM cTapT/cTona, BbINOSIHEHHOrO Ha 6a3e KoH-
Tponnepa Pr1B-8.

[na NoHWMaHWs opraHoB yMpaBfiEeHUss U UHAMKaUUM Moaynewn, a Takke OCHOB MporpamMmmumpo-
BaHWSA MoAynen, NpYBeAeM KpaTkMe MHCTPYKLMUM MO SKChnyaTauum.

4.1. KpaTkas MHCTPYKLMSA NO MOAFOTOBKE K paboTe MOAYyAs cTabuAnsaumum
Harpesa PML-3

Perynatop mowHoctn PML-3 npegHasHadeH ons nogaepaHusl Ha Harpyske notpebutens
3a[jaHHOro BbICOKOCTabUNBHOrO 3MMPEKTUBHOIO (CpeAHEKBaApPaTUYHOrO) 3HaYeHUs HanpshKeHus
(Bpyrumu crioBaMm — MOLLHOCTM) NepeMeHHOro Toka ¢ yactoton 50 My

Perynsatop MOXeT HaxoauTbCs B OOHOM M3 OBYX PEXMMOB:
e PEXMM HaCTPOVKM NapaMeTpPOB, XPAHSALLMXCS B 3HEPrOHE3ABUCUMOW NamsATH;
e pabouni pexum.

3ameuaHue1. Pabouni pexxum 6noka PML-3 Bo3mMOXeH OBYX BUOOB — yrpaBfieHne oneparto-
pOM C KNnaBuL yNpaBneHus Ha nepegHen naHenu (nonyaBToMar, OCHOBHOW pexum paboTbl Moay-
ns) U pexunm paboTbl C BHELWHMM YrpaBneHneM no curHanam oT BHELLHEro KOHTposnepa, 3ajato-
Lero BennunHy ctabunusnpyemon mowHoctn. Buag paboyero pexuma onpegenserca sHadeHuem
napameTpa YMP.

SameyaHue2. B pexnme HacTporKu npednapameTpoB yrnpaBrieHNEe MOLLHOCTbIO Harpysku He
npon3BoOaUTCA.

4.1.1. TOAYABTOMATHUHYECKUN PEXUM YNPABAEHMUS.

[Mpun3HakoM TOro, YTO perynaTop HaCTpPOeH Ha OCHOBHOW, MOTyaBTOMAaTUYECKUN PEXMM ynpas-
neHus, asnsetca Hagnucb «HAY» npu BKIOYEHWUM NUTAHKS.

Perynatop MoXeT HaxogMTbCA B OOHOM U3 COCTOSAHWIA:

i. HavanbHoe oXxungaHue KomaHgbl;
ii. PasroH no komaHge oneparopa;

iii. TMaysa no komaHge onepaTopa;

iv. Crabunusauusa paboven MOLHOCTM aBTOHOMHO;
V. WHaunkauusa aBapun.

lpu pabome ¢ eHewWHUM yripasreHuem:
vi. PasroH no BHeLWHEMY curHany;
vii. [lay3a no BHeLWHeMy curHany;

viii. Ctabunusauns pabo4eit MOLLHOCTU MO BHELLHEN KOMaHAe.

HayaAbHOe OXXMAQHUE KOMAHAbI «HAY»
B HayanbHOe coCcTosiHME peryndarop nonagaeTt BCAKUW pas Npu BKIKOYEHUN MUTAHUS.

Mpn HaxaTum Ha kHonky «B» perynatop nepexogut B cocTtosiHme Ctabunusaumm paboyen
MOLLHOCTW, BENNYNHA KOTOPOW 3a4aeTcs OnepaTtopoM BPYUHYHO.

Mpwv ANUTENBHOM HaXaTUM Ha KHOMKY « €» PErynstop nepexoauT B cocTosiHue May3bl.

Mpy ANUTENBHOM HaXaTuW Ha KHOMKY « P> » Perynstop NnepexoauT B cocTosiHue PasroHa.




Mpn NosIBNEHWM BHELLUHero curHana «PasroH» perynatop nepexoauT B COCTOsSIHUE PasroH no
BHELUHEeMY curHary.

PasroH no komaHAe onepartopa «PA3»

B aTOM cocTosiHUM Ha Harpy3ky nogaeTcsi MOIHOe ceTeBoe HanpsbkeHue, obecrneyrBas Makcu-
MarnbHO BO3MOXHYH MOLLHOCTb.

Mpn HaxaTum Ha kHonky «B» perynatop nepexogut B cocTtosiHme Ctabunusaumm pabodyen
MOLL{HOCTW.

Mpyn ANUTENBHOM HaXaTnW Ha KHOMKY « €» PErynsitop nepexoauT B cocTosiHue May3bl.

Mpu nosBneHun BHeluHero curHana «CTon» perynartop nepexoaut B coctosiHue [aysa no
BHELLUHEMY curHany

Maysa no kKomaHAe onepartopa «rmAY»

Mepexoa B 3TO COCTOsIHME BO3MOXEH U3 NOGOro Apyroro COCTOAHUA ANUTENbHbIM
HaXkaTueM Ha KHOMKY « 4»

B aTOM cOCTOS\HUM C Harpys3kum noJyiIHOCTb0 CHUMaEeTCA Hanps>KeHne.

Mpn HaxaTum Ha kHonky «B» perynatop nepexogut B cocTtosiHme Ctabunusaumm paboyen
MOLLHOCTW.

Mpyn ANUTENBHOM HaXaTuM Ha KHOMKY « P> » Perynstop nepexoauT B cocTosiHue PasroHa.

Ctabuanszaumnsa paboyen MOLLHOCTH
B aTom cocTosHMM nponsBoguTCAa cTabunmaaumst paboyen MOLLHOCTH.

HavanbHoe 3HaveHue 3ajaHHOM MowHOCTU onpegensetca napametpamu 3AM u MP nnbo
TeM, 4To ObINo 3agaHHO ONepaTopoM B COCTOSAHWUM [1ay3bl MO BHELLHEMY CUrHany.

NHOonkauus 3Ha4eHUs1 MOLLHOCTM NPOM3BOAMUTCS, Kak onmncaHo B NyHkTe 4.1.3.

Mpn HaxaTMn Ha KHOMKy «B» onepaTtop MOXET U3MEHUTb 3HaveHue paboyert MOLLHOCTH, Npu
39TOM 3aJaBaeMoe 3Ha4yeHWe MOLLHOCTU HauYMHaeT MuUraTb, KHOMKaMu « €4» n «P» onepatop Mo-
XET U3MEHUTb 3HayeHue. [pu n3MeHeHUM 3HaYeHUs perynaTop cpasdy HauMHaeT U3MEHSATb 3Ha-
YeHMS MOLLHOCTHM M Ha Harpyske. Pexunm nsameHeHns 3akaHumBaeTcsa nmbo aBTomaTmyecku yepes 3
CeKyHAbl Nnocrne TOoro, Kak onepartop nepecrtan HaXuMaTb KHOMKKU, MO0 Mpu HaXaTuUn Ha KHOMKY
«B», npn 3TOM 3HayeHve nepecrtaeTt muratb. IaMeHeHne MOLLHOCTM NPOM3BOAUTCA B TEX €4UNHU-
Lax, koTopble BblbpaHbl cornacHo nyHkTa 4.1.3, 3a ucknoyeHnem pexuma HC, B aTom pexume
MOLLIHOCTb 3a4aeTcs B NpOLeHTaXx.

B cnyyae noHmwkeHHOro HanpsbkeHus B cetn (meHee 220 BonbT) perynstop He cMoxeT obec-
neynTb 3adaHHY MOLLUHOCTb BnmM3Kyto K nacnopTHoW. B aTom crnyyae 3HayeHue Ha vHaukaTope
Ha4YMHaeT NOAMUIMBATb.

Mpy ONUTENBHOM HaXaTuM Ha KHOMKY « €» PerynaTtop nepexoauT B cocTosiHue May3bl.
Mpyn ANUTENBHOM HaXaTuW Ha KHOMKY « P> » Perynsitop nepexoauT B cocTosiHue PasroHa.

Mpy nosiBNeHnn BHELHNX curHanoB «Cton» unu «PasroH» perynstop nepexoauT B COCTOsIHNE
May3bl U PasroHa no BHELIHEMY CurHarny.

UHAMKauMsa owmnbkm

I'IpM onpegeneHnn oTkasa n HEBO3IMOXHOCTU CTa6I/IJ'IVI38L|,I/IVI MOLLHOCTUN Ha MHOUKaTope Ha4un-
HaeT muratb NMbo HyJneBO€e 3Ha4YeHne HanpaxeHud, nnbo TeKyllee ceTeBoe HanpsxeHne.

Mpu aTom Heo6xoaMMO 06ecTOUUTL BNOK !
PasroH no BHeLWHEMY CUTHAAY «PA3.»

Mpr3HaKkoM pa3roHa No BHELLUHEMY CUTHany sIBMSIETCS CBETSALLAACS KpaWHssi Touka Ha MHAWKa-
TOpe.

B aTOM COCTOSIHMM Ha Harpy3ky nogaeTcad NnoJiIHoe ceTeBOEe HalnpsXeHune, obecneynBasi Makcu-
MaJibHO BO3MOXXHYIO MOLLHOCTb.




Mpy ANUTENbHOM HaXaTun Ha KHOMKy «B» onepaTop mmeeT BO3MOXHOCTb HAaCTPOWUTb 3Ha4e-
Hne paboyen MOLLHOCTK (B nMpoueHTax), koTopoe OyaeT nogdepKuBaTbCA MPU CHATUM BHELUHEro
curHana «PasroH».

Mpw CHATUM BHELLUHEro curHana «PasroH» perynsatop nepexoaut B coctosiHue CTtabunusaumm
paboyen MOLHOCTMW.

Mpyn ANUTENBHOM HaXaTUM Ha KHOMKY « €» PErynstop nepexoauT B cocTosiHue May3bl.

Mpu nosiBneHun BHeluHero curHana «CTon» perynatop nepexoaut B coctosHue [Maysa no
BHELLUHEMY curHany

Maysa no BHeLWHeMYy CUFHAAY «rAy.»

Mpu3HakoM naysbl MO BHELUHEMY CUrHary SIBNAETCS CBETALLAACA KpalHAsA ToYka Ha MHAMKaTO-
pe.
B 9TOM COCTOSIHUM C Harpy3ku MOMHOCTLI0 CHUMAaETCS HanpsiKeHue.

Mpu cHATUM BHelwHero curHana «CTon» perynatop nepexoguT B cocTosiHme Crtabunusauun
paboyen MOLLHOCTMW.

4.1.2. PeXXMM BHELUHEro ynpaBA€HMUS.

Mpu3HakoM TOro, 4YTO PErynsiTop HACTPOEH Ha PEeXMM BHELLUHEro YnpaBneHust SIBRSieTCS
Hagnucb «BHE» npu BKMOYEHMM NUTAHUSI B TEYEHUWN 2 CekyHA. 3aTem perynsatop nepexoguT B
coctosiHne Ctabunusaumm 3agaHHOe MOLLIHOCTU.

Perynatop MoXeT Haxo4uMTbCA B OOHOM U3 COCTOSHUIA:
1. Crabunusaumm 3agaHHON MOLLHOCTW;

PasroH no komaHae onepartopa;

May3a no komaHae onepartopa;

May3a no BHeLIHeMY curHany;

a > DN

NHaukauus aBapun.

Ctabuansauma 3aA0HHON MOLLLHOCTH

B aTOM cocTosHUM Npor3BOAUTCA CTabunm3auns MOLLHOCTH, 3HaYeHe KOTOpoU nepefaeTcs B
perynsatop no BHewHemy curHany «WAM» ¢ mncnonbzosaHmem LUnpoTtHo-UMnynbcHon Mogyns-
Lun.

Mpy ONUTENBHOM HaXaTuM Ha KHOMKY « €» PerynaTtop nepexoauT B cocTosiHue May3bl.
Mpyn ANUTENBHOM HaXaTuM Ha KHOMKY « P> » Perynsitop nepexoauT B cocTosiHue PasroHa.

Mpn nosiBNeHun BHeLWHMX curHanoB «CTon» perynarop nepexoaut B cocTodHue [laysa no
BHELLHEMY curHany.

OnepaTop He MOXET U3MEHUTb TEKYLLEee 3HaYeHNe 3a4aHHON MOLLHOCTM U HE MOXET U3MEHUTb
eaUHULbI 3aaHNsi MOLLLHOCTW, BCeraa TONbKO B MPOLEHTaXx.

PasroH no komaHAe onepartopa «PA3»

B aTOM cocTosiHUM Ha Harpy3ky nogaeTcsi MOIHOe ceTeBoe HanpsbkeHue, obecrneyrBas Makcu-
MarbHO BO3MOXHYH MOLLHOCTb.

Mpy HaxaTun Ha kHonky «B» perynstop nepexoaut B cocTosiHne Ctabunusaumm 3agaHHou
MOLLHOCTM.

Mpyn ANUTENBHOM HaXaTuM Ha KHOMKY « €» PErynstop nepexoauT B cocTosiHue May3bl.

Mpu nosBneHnn BHeluHero curHana «CTon» perynartop nepexoaut B coctosiHue [laysa no
BHELLUHEMY cUrHany




May3a no koMmaHAe onepartopd «rAY»

Mepexoa B 3TO COCTOAHUE BO3MOXEH U3 MIIOOOro Apyroro COCTOAHUA ANMUTENbHLIM
HaXXaTUeM Ha KHOMKY « «4»

B aTOM COCTOSIHUM C Harpy3kum noyiHOCTbo CHUMaeTCA Hanps>XeHne.

Mpy HaxaTum Ha kHonky «B» perynsatop nepexoaut B cocTosiHe Ctabunusaummn 3agaHHOM
MOLLHOCTM.

Mpy ONUTENBHOM HaXaTuM Ha KHOMKY « P » Perynatop nepexoauT B cocTosiHue PasroHa.

Maysa no BHeLWHeMYy CUFHAAY «rAy.»

Mpu3HakoM naysbl MO BHELUHEMY CUrHary SIBNAETCS CBETALLAACA KpalHAsA ToYka Ha MHAMKaTO-
pe.
B 3TOM COCTOSIHUM C Harpy3Ku NMOfTHOCTBI0 CHUMAETCS HanpsikeHue.

Mpn cHATUM BHelwHero curHana «CTon» perynatop nepexoguT B cocTosiHme Crtabunusauun
3agaHHON MOLLHOCTMW.

UHAnkaums owmnbkmu

I'Ile onpegeneHnn oTkasa N HEBO3MOXHOCTU ctabunusaumm MOLLHOCTU Ha MHOUKaTope Ha4vn-
HaeT muratb Jinbo HyneBoe 3Ha4YeHne HanpsaxeHus, nnbo TeKyllee ceTeBoe Hanps>XeHne.

Mpu aTom Heo6xo0AMMO 06eCcTOUUTL BNOK !

4.1.3. UHAMKAUMA U YNPABAEHUE B paboyem pexmnme

B paboyeM pexume perynstop B 3aBMCMMOCTM OT 3HayeHus napametpa YMP moxeT Haxo-
ANTBCS C OQHOM M3 ABYX PEXUMOB yrpaBneHus:

e MONyaBTOMaTUYECKUIA PEXMM YMPaBEeHWs:;
e  PEXWUM BHELLUHEro yrnpaBreHusi.

UHAMKALMSA NOKA3AHUHA MOLLLHOCTH

Monb3oBaTenb MOXET, Mo CcBOEMY YCMOTPEHNUIO, BbI6VIpaTb nobor 13 BO3MOXHbIX pexumon
nokasaHum Ha MHOUKaTope npm6opa, a UMEHHO!

e VHAMKaUMA ceTeBoro HanpsxeHus B BonbTax (nognuce HH, 3aTtem 3HayeHwme) Hanpu-
mep HH 170;

® WHOMKaUMS MOLLHOCTKM, B npoueHTax oT nacnopTtHon (0-100%) (nognuch MNP, 3atem
3Ha4veHue) Hanpumep NP 75;

e vHAvKauua abcontoTHOM MOLWHOCTU Ha Harpy3ke B Kunosattax (nognuce ABC, 3aTem
3Ha4veHue) Hanpumep ABC 1.50;

* MHOMKaUMSA HanpsbkeHust Ha Harpy3ke B Bonbtax (nognuce HC, 3atem 3Ha4veHue)
Hanpumep HC 220.

TNMPUMEYAHUWE. BbluncneHne abCcomntoTHON MOLLHOCTM Ha Harpyske npou3BOAUTCS UCXOOs M3
nacnopTHon mowHoctn TOHa, nogknto4YeHHOro kK aBTomMaTuke, 1 3anncaHHon B napameTtpe PET.

Bo3moXHOCTb BbiGOpa yKasaHHbIX Bbllle PEXUMOB MOKa3aHW OOCTYMHa B COCTOSIHUM CTabu-
nusauumn paboyen MOLHOCTY (CM. HUXKE).

KAK MEPEKITIOYNTb MHOWKALMIO: Oina nepekno4vyeHUa pexuma nokasaHun Heobxoau-
MO ANIMTEeNbHO HaXaTb KHOMKy «B», nocne nosiBneHMsa Ha MHAUKATOpe MUraloLen TeKyLuen
noanucu (HC, HH, ABC unu lNP) kHonkamu « 4» n «» » BblOpaTb APYrom Xxefaembin pexXum.

Moanuck Tekywero pexnma nokasaHum nognvcu (HC, HH, ABC unu MP) kopoTko nossnsieTca
Ha nHAMKaTope Kaxable 8 CeKyHA.

BblGpaHHbI peXum MnokasaHuin 3anoMMHAETCS B SHEProHe3aBMCUMMOW namsiTu v OyaeT uc-
Nonb30BaTbCS NPY CreayoLLeEM BKITIOYEHUN perynsTopa.




4.1.4. HaCTPOMKA NAPAMETPOB peryAaTopa

[nsa Bxoga B peXuMM HacTPOMKM napamMeTpoB HEO6X04MMO BbIKMOYMTL NUTAHUE, HaXaTb OAHO-
BPEMEHHO KHOMKM « 4» Unu «P» 1 yaepxmBasa ux BKNIOYUTbL NuTaHne. Ha nHankatope 6yaeT Bbl-
cBevymBaTbes Hagnvck MAP.

lMocne oTnyckaHMs KHOMOK BbicBeuYmBaeTcs nepsbin napameTtp 3AIl, kHonkaMn « 4» unm «p»»
Mbl NPONMCTbIBAEM NapameTpbl NO KOMbLy:

3AII IIP PET" 0-9 VYIIP

[lns npocMoTpa 3Ha4yeHust NnapameTpa U ero U3MeHeHust Heo6XxoanMOo HaxaTb KHOMKy «By», no-
cre U3MeHeHusi NOATBEPANUTb HaKaTueM KHomnku «Bx». Ecnu kHonka He ByaeT HaxaTa B TedeHun 5
CeKyH[, U3MeHeHWe napameTpa He 3anOMHUTCS.

[lna Bbixoga M3 pexumMa HacTpOMKM NapaMeTpoB U nepexoda B pabounin pexnM Heobxoammo
HaXxaTb M ONUTENbHO YAepXKMBaTh KHOMKY «Bx».

3Al - 3anoMHUHAHME NOCAEAHEN BEeAMYUHbI pab60o4eit MOLLLHOCTM.
MapameTp NMeeT ABa 3HaYEHUS:

e PA — 3anoMunHaTb NocnegHow0 BeJNIMYMHY MOLLUHOCTMN N MUCNOJ1b30BaTb €e Mnpwun cneayto-
LiemM BKITHOYEHNN;

e [lA - ncnonb3oBaTb BESIMYMHY MOLLHOCTM XpaHswytoca B napameTtpe MNP

[ns M3MeHeHUs 3TOro napameTpa HY>KHO HaxaTb KHOMKY «B» 1 kHonkamu « €4» n « P » BbICTa-
BUTb HeOBX04MMOe 3HaueHwe.

MNP - npeAyCTAHOBAEHHASA MOLLHOCTb.

BennumMHa MOLLUHOCTM B MNpoueHTax, koTopas OydeT Ucnonb3oBaTbCA B kayecTBe pabouyen
mMowHocTn, ecniv napameTp 3AI nmeet 3HadeHne MA.

Mo ymonyaHuio paBeH 50%), N3MEHSIETCA HaXXaTUEM KHOMOK « A» U « P> ».
PEl — koppeKuusa Hanpsa>xeHus.
ﬂ,aHHbIVI napamMeTp Nno3BoNIAE€T BHECTU NOMpaBKy Npu N3SMepeHnsa HanpaxeHnsa KOHTPOI1epom.

BHUMAHMUE ! Vicnonb3ynte gaHHY0 KOPPEKLMIO, TOMBKO €CIK BEMNYMHA HanpsKeHnd, name-
psemasi KOHTponnepom (B pexunme nHankaumn HC) otnnyaeTcsa oT BENMYMHBI HAaNpPshKeHUs B CETH,
n3amepeHHon TouHbIM (1) BonbTmeTpom. AEJIATb 3TO AOJDKEH CINELUMNAITACT!

[ns nsMeHeHus1 napameTpa, HaXXMUTe KHOMKY «B», 3aTeM HaxaTuemM KHOMOK « «A» unu «P»
BbICTaBbTE TOYHOE TekyLlee (!) 3HaueHne HanpskeHus.

0-9 — MacnopTHAsA MOLLHOCTb HArpy3Ku

[ns KoppekTHoro otobpaxeHus TekyLwen notpednaemMon MowHocTn (pexunm nugukauum ABC)
Heob6xoauMo ykasaTb B AaHHOM napameTpe NacnopTHY MOLLHOCTb Harpysku.

Mo ymonuaHuio paseH 1,50 kBT, naMeHseTcs HaxxaTueM KHOMOK « A» N «P».

TNMPUMEYAHUWE. PerynaTtop He NpOM3BOAUT U3MEPEHME TOKa B LIENN Harpy3kn Heobxoammoro
AN BbluMcneHusa notpebnsemon mowHoctn. OgHako, Tekylwasa notpedbnsemasi MOLHOCTb MOXET
ObITb 4OCTAaTOYHO TOYHO BbIYMCIIEHA HA OCHOBAHUM MACMOPTHOW MOLLHOCTM Harpy3ku u TeKyLero
HanpsbkeHns. MacnopTHas MOLWHOCTb - 3TO BENMYMHA MOLLYHOCTU Ha Harpyske npu HanpshkKeHuu
220 Bonbr.

YIP — pexxum ynpaBAeHUSA KOHTPOAAEPOM
MapameTp UMeeT TpU 3HaYEHNS:

o [IAB — nonyaBTomMatMyecknin pexmnm ynpasneHus. NossBonseTt ynpaBnaTbe MOLLHOCTbLIO
Kak BPY4YHYI0, TaKk U BHELWHUMY curHanamu «Ctapt» n «PasroH»;

e BHE - pexum BHelLHero yrnpasreHusi MOLLHOCTbIO curHanom «LLNM».




o ABP — aBTOMaTUyecKkun pexnm, Korga ynpasfisiTb MOXHO Kak BPYYHYI Tak U C MOMO-
LWbo BHeLWHero curHana «lWMM» ynpasneHus

Mo ymonyaHuio nmeet 3HadeHue MNMAB, n3ameHseTca HaxxaTeM KHOMOK « dA» N «P>»,

BAXHO! lMNMpu pabote B coctaBe 6noka BKY-011 n BKY-033 3HayeHne napameTtpa YIP
OBA3ATENBbHO OOMKHO BbITb BbicTaBneHo kak NAB

Hactpowkn napametpoB 3AI u MNP B 3TOM peXxnme He UMEOT 3HaYEHUS.

Mpr3HaKoM BHELLHEro yrnpaBeHus ABMSETCS MUratoLLas KpanHss npaeasi Touka.

KpaTkasi MHCTPYKUUSl N0 NOAroToBKe K paboTe moayns KOHTponsa Temnepartypbl PMB-3

4.1.5. BoiGop pexuma paboTbl 6AOKA NpU BKAIOYEHUU B CETb

Mpun BkntoveHun B ceTb Gnoka aBTomaTukm BKY-033 Ha uHaukatope PIIB-8 nosiBnsieTcs
Hagnuchk «C-C» — pekTudunkauma cnmpta ¢ NOMoLLbio ctapTt/ctona. KHonkamu « €4» 1 «P» MOXHO
BblOpaTh oguMH 13 OByx pexmnmoB paboTbl, «C-Cx» (pektudumkaums) nnu «MEP» (neperoHka, au-
CTUNNAUMS).

[laTunk Temnepatypbl Npu pekTudurkauum pacnonaraeTcs B KONMOHHE WUnu B aedpriermatope
(ecnv HeT MecTa B Terne KONOHHbI Afs YCTaHOBKM AaTyuka), roe HeobXxoAumo KOHTPONMpoBaTb
TemnepaTypy, Ansi CBOEBPEMEHHOIrO OTKPLITUS MW 3aKpbITUS KnanaHa oTbopa cnupTa.

Mpu ancTunnauum onsa BeikNYeHUA HarpeBa TOHOB N0 AOCTUXKEHMIO 3apaHee 3a4aHHON TeM-
nepaTtypbl JaT4MK TemnepaTypbl yCTaHaBNMBaeTcsl B Ky6 - COrnacHo npuBeAeHHbIX B MHCTPYKLMK K
KyOy pekomeHgauunmn.

KnanaH 0T60pa cnupTa npu peKTVI(*)I/IKaLI,I/IVI yCTaHaBIIMBaETCA Ha LWIaHr 0T6opa cnmpTa Mmexny
ned)nermaTopOM N ManbiM xonogunbHUKom. B pexnme anctunnaunm KnanaH He NCnoJib3yeTCA.

3AMEYAHUE. KnanaH npu pabote aBtomatuku HUKOIQA HE OOJIXKEH BbITb OTCO-
EOMHEH ot knemm. MNMpu pabote aBTomatukn knanad BCEMQA OOJIXKEH BbITb B coctaBe
aBTomaTtuku!l!

Mocne noakntoveHns aBTOMaTUKK K NUTaHuo Npmnbop rotos K pabote. [Nocne BkntoveHnst 6no-
Ka n Bblbopa pexunma paboTbl («MEP» nnbo «C-C»), n HaxxaTns KHONku ctapTa «B» - Ha nHanka-
TOpe BbICBEYMBAETCA pearnbHas Temnepartypa Aatymka.

Havano pabotbl — HaxaTne kHomkn «By». [Nocne Bbibopa pexvma moaynb Pr1B-3 BkntovaeT
moayne PMU-3 B pexume pasroHa npu pektudukaumm (Ha TOHax nonHoe HanpsikeHue ceTwn),
PlB-3 HaunHaeT uHamumMpoBaTb TemrnepaTtypy gatyuka. [pu ANCTUNnauUmMmM pexxmm pasroHa He Uc-
nonb3yeTcs, onepaTop BbIGMPAET HYXXHYHO MOLLHOCTb BPYYHY0. [1pu xenaHum MOXHO nepeBecTu
perynsaTop MOLLHOCTM B PEXUM «Pa3roH» Takke Bpy4HYH0.

KpallHas npaBasi Touka Ha MHAMKaTope oTobpaxkaeT COCTOsiHME KnanaHa cnupTa:
- TOYKa CBETUTCS — KnanaH OTKpPbIT;
- TOYKa He CBETUTCS — KrnanaH 3aKpbiT;

- 4YaCToe MUraHne TOYKM — KnanaH 3akpbIT, aBTOMAaTUKa B peXXnmMme «Cton» npu peKTVI(*)VIKaLI,VIVI.

4.1.6. PeXXum TecTMpoBaHua coeauHeHu 6Aoka BKY-033 npu HayaAe pa6oThbl

MepBble 40 cekyHA nocrne Havana paboTbl B pexume pektudukaumm mogyne PrNB-8 nossons-
€T onepaTopy NPOBEPUTb BCE OCHOBHbIE COEAUHEHUS, NOCKOSbKY B AarnbHenweM npeanonaraercs
paboTa B nepMogmMyeckoM OTCYTCTBMM KOHTPOSIS C ero CTOPOHbI.

1. KoHTponb paboTtocnocobHOCTH KnanaHa
Mpun pekTudUKaumm nocne crapta TeCTUPOBaHUA KnanaH cpabaTeiBaeT ¢ BennunHon 50% -
Ha Cryx Nnerko MOXHO onpeaenntb ero paboTocnocobHOCTb, 3a04HO BU3yanbHO NPOBEPUB
NWHMIO NoJa4M cnMpTa OT KranaHa B NPMEMHY0 EMKOCTb 4151 FOroB.




Mpu gucTunnauum KnanaH B pexume NpoBEPKN HE BKITHOYAETCS aBTOMATUYECKU, HO, Npu
XenaHum, HaXxXmnmas KHOMKY «+» HECKONbKO pa3 nogpsid, MoxHo yeennunts UMM oT Hyns
00 5-10%, n npoBepuTb CpaboTKy KnanaHa.

2. KoHTponb cpabaTtbiBaHMs JaTymKa HaNnosIHEHWUS U Pa3NUTUS BoAbl Ha Nony
Mpn MexaHn4eckoM 3amblkaHMM OnMepaTopoM OaTyMKOB Ha 3KkpaHe moaynsa Pl1B-8 Bricee-
ynaeTcsa «HAlM», npogomkeHne paboTbl — HaXkaTmue KHOMKN «By.

3. KoHTponb BKIOYEHUS BOAbI OXMaXaeH st
B nepBble COpoOK CekyHA HanpsbkeHUe CeTU NOAaeTCs Ha PO3eTKY MUTaHWs knanaHa Boapbl
(aBTOHOMHOro oxnaxgeHust). OnepaTop BuU3yanbHO MPOBEPSIET Nofayy BOAbl B KOJOHHY,
HaOEXHOCTb KpPenmeHns BCeX LUNAHroB M NPaBUIbHbIA CIIMB BOAbI U3 KOMOHHbI.

4. Tlepesog 6roka PML-8 B pexxnm ctabnnusaumm
MepBble copok cekyHa moaynb PML-3 HaxoguTca B pexume ctabunusauumn, a He pasroHa.
OnepaTtop MOXeT BMU3yanbHO OLEHUTb, U, NPU HEOOXOANMOCTU, CKOPPEKTUPOBATL BESNNYK-
HY MOLLHOCTW B pexume paboThbl.

5. TlpoBepka 3Ha4YeHWn NpeayCcTaHOBOK BCEX OCHOBHbIX MapameTpoB paboTbl
Bce napameTpbl 4OCTYMNHbBI U MOTYT BbITb MOOYEPESHO MPOBEPEHDI, U, NPU HEOBXOAMMOCTH,
OTKOPPEKTUPOBAaHLI NpK cTapTe paboTbl cnctemMbl aBTomaTukn bKY-033

4.1.7. YCTAHOBKQ TeMnepaTypbl CpadaTbiBAHUS.

B pexwume pektudumkaumn (PCC) ata TemnepaTypa onpeaensieT nepexon aBToMaTK/ B PeXnM
«ctony (Tcron).

B pexume guctnnnauum (MEP) ata TemnepaTypa onpegensdet NOpor 3aBepLUeHns npoLecca,

Ona 3apgaHna Temnepatypbl cpabaTbiBaHMS YCTPOMCTBA HEOOXOAMMO OAHOKPATHO HaxaTb
kHonky «B». [Mpu atom Ha akpaHe BbicBeTUTCA Hagnuck «C_Cx» (cpaboTtka ctona). Npwn nosBTOp-
HOM HaXaTun KHOMKN «B» Mbl BXOAUM BHYTpb 3TOro napameTpa, U BUOUM Ha 3KpaHe paHee 3a-
AaHHYI0 TemnepaTypy cpabaTbiBaHus. [locne BKNIOYEHUs NUTaHMA TemnepaTypa cpabaTtbiBaHus
ycTaHaBnumBaeTtcs pasHon 98 C.

[anee kHoMkamMy «<4» U «»» MOXHO BbICTaBUTb HEOOXOOMMYKO HOBYH TemrepaTtypy cpa-
HaTtbiBaHus. [py HaXaTUn 1 yaep)KaHnM KHOMKN U3MEHSIETCS LIENOe YNCNO, NPU KpaTKOBPEMEHHbIX
HaXaTusIX MEHSIIOTCS LMdpbl B MNaaweM paspsae.

Temnepatypa cpabaTbiBaHUS HE MOXET ObiTb BbiCTaBreHa Bbille 3Ha4eHuss 120C.

Korga TemnepaTypa BbicTaBneHa, HeobxoamMMo nofoxaatb 6 cekyH, BbiCTaBreHHasi Temne-
paTypa COXpaHWUTCS B 3HEProHe3aBUCUMOWN MaMsTM M NpUGOP NepenaeT B pexum noaaepkaHus
TemnepaTypbl.

3AMEYAHUE. Bo Bcex cny4vasax perynupoBaHus, nocrie nocrnegHero otnyckaHus nwobon ma
KHOMOK, Yepes 6 cekyHa nNpmbop nepexoauT B OCHOBHOW PEXUM.

4.1.8. HacTpounka napameTpos PIMB-8

Ha camom gene napameTpoB COBCEM HEMHOrO, OHM TPebylT Koppekuun ons pabotbl 6noka
aBTOMATMKN B paMKax TUMNOBOW AUCTUNNAUMM Unu pekTudukaumm. OcTanbHble, TUMOBbIE 3HaYe-
HWS1 OHW HEe HY>KOAKTCA B UBMEHEHUSAX AN HopManbHon paboTtel npubopa PIB-8 B coctaBe 6noka
aBTOMATUKM.

MapameTpbl 3TU:
— TemnepaTtypa ctona
- BenuumHa WM oT6opa

- Nonpaska nokasaHuit TepmMomeTpa




_0_ - BeAM4YMHA 3AEKTPOHHOro otbopa.

Ncnonbayetca npu pektudumkaumm. Mo ymonyanuto paseH 0. MameHsieTca ot O (HeT otbopa,
paboTta Ha cebs, knanaH NOCTosAHHO 3akpbIT) 40 100 (NOnHbIM CNKB, KranaH NOCTOSHHO OTKPbIT) C
warom 1 (1%).

[na nsMeHeHNs 3TOro napameTpa HYXXHO MOBTOPHO HaXaTb KHOMKY «P», Npu 9TOM Ha 3KpaH
OyneT BbiBe4eHO Tekylllee 3HayeHue oToopa. [lanee kHonkammn « €» u «P»» BbICTaBUTb HEOOXO-
AMMYIO HOBYHO BENUYMHY OTOOpa, 1 Yepes 4 CeKyHAbl HOBOE 3Ha4YeHVe aBTOMaTUYeCcKky 3anoMHUT-
ca.

Mpun HaxaTum Ha KHoMKy «B» 6nok nepexoanT B pexum HaCTPOMKU nNapameTpoB TemnepaTypa
ctona «C_C» 1 nonpaBku nokasaHun tepmometpa «[lMOMM». BoicBeunBaeTca nepBbii napameTp
C_C, kHomkamun « 4» unu «»» Mbl NPONNCTbIBAEM NapaMeTpbl MO KoMbLy:

C C - TIOM - C_C -TIOM ...

[lns npocMoTpa 3Ha4yeHus1 NnapameTpa U ero U3MeHeHnst HeoBXxoaNMO HaxaTb KHOMKy «By», no-
crne U3MeHeHUs NoaTBepanTb HaxaTueM kKHomku «B». Ecnu kHonka He GyaeT HaxkaTa B Te4yeHun 6
CeKyHA, U3MeHeHue 3anoMHUTCS, 1 6ok NepenaeT K OCHOBHOMY PeXumy paboThbl.

C_C - ycTaHOBKO TemMnepaTypsl cTona.

TemnepaTypa, Npy AOCTUXKEHMM KOTOPON pexnm auctunnauum «MNEP» 3aBepluaetcs (BbIKto-
YaeTca HarpeB M nogaya BoAbl OXNaxaeHus) a B pexunme pektndukaumm «C-C» HacTynaeT ocTa-
HoB oT6opa (cTon otbopa).

McnonbayeTcs v npy guctunnauum, n npy pektndukaumm. Mo ymonyanmio 98C. 3ameHseTca
nocne Bxoda B napameTp «C_C» HaxaTnem KHOMOK « 4» u «»» B ananasoHe ot -50C go 120C.

MO - nonpaBKa NOKA3AHMU TEPMOMETPA.

McnonbsyeTcs v npu pektudukauum, u Nnpy QUCTUNNAUUK Ans Koppekunun NHONUMpyembIX no-
KasaHun TepmomeTpa. o ymonyanuto 0, uamensetcs ot -2.0C go +2.0C ¢ warom 0,1C.

4.1.9. KOHTPOAb UCNIPABHOCTU AQTHUKA TEMMNEPATYPbI.

MpuGop aBTOMATMYECKM OnpeaensieT HanuuMe 1 NCNPaBHOCTb AaTynka TemnepaTypsbl. [pu oT-
CyTCTBUM M OBpbIBE AaTyMKka Ha MHAMKaTope coobuieHne Hi, npyM KOPOTKOM 3aMblkaHMK B NIMHUN
CBSI3M M NPU HENpaBWIbHO NOAKITIOYEHHOM AaTyuke coobuweHne Lo. Ecnu oTkas gatumka gnurcs
Gonee 5 cekyHa, npouecc ynpaBneHuss ocTaHaBnNuBaeTcs, Ha Tabno BbicBeumBaetTca ABA, kna-
naH 3akpbiBaeTcs, Ha 6nok PMLI-3500 nogaeTcsa curHan «CTony», kaHan ynpasreHusl nogayvv Boabl
OTKIOYaeTecs Yyepe3d 2 MuHyTbl. B cnyyae aBapvm No OTKasy gaTtdmka npu Haxatum Ha nobyto
KHONKY BblCBe4MBaTbCs Hagnuce Hi unu Lo.

4.1.10. ABAPUMHBIA AQTYMK NpPEBbILLEHMA TemnepaTtypbl (NP HAAMYMM WAenda
6e3onacHocTH).

Ha kopnyce 6roka CMOHTUPOBaH pa3beM L NOAKMoYEeHUs WwendoB gaTynkos 6e3onacHo-
cTn. B xomnnekt noctaBkm 6rnoka wnend He BXoAuT, NnpuobpeTaeTcd, npyu HeobxoaumocTu, OT-
AenbHo.

[aTumk MoXeT Ucnonb3oBaTbCA U NPU AUCTUNNALMK U NPy pekTudukauun. MNpun pektndmkaumm
AaTyYMK yCTaHaBNMBaeTCA Ha WwTyuep cBA3M ¢ atMmocdepon gednermatopa. MNpu guctunnaymm
AaT4YMK yCTaHaBMMBAETCS Ha LWITYLIEP BbIXxoda cnvpTa-cbipua.

Mpw HewTaTHOW CUTyaLuM NpopbiBa ropsaYnMx NapoB CnupTa NpoucxoguT cpabaTbiBaHve gat-
YMKa M nNpoLiecc aBToMaTnyeckm npekpawaetcda. Ha Tabno BoicBeumBaetcss ABA, knanaH 3akpbl-
BaeTcs, Ha 6rnok PMLI-3 nogaeTcsa curHan «Cton», kaHan ynpaBneHus nogayn BOAbl OTKIHOYaeTCs
yepes 2 MUHYTHI.




4.1.11. HaaAnuMcu HaO UHAUKATOpEe

Hagnucu, koTopble MOryT NosiBUTLCS HA MHOMKATOPE, Kak Npu LWTaTHoW paboTte, Tak U nNpu oT-
Ka3HbIX CUTYaLUsIX C MOSICHEHMSIMW NpUBeAeHbI B Tabnuue:

Hapnucb MoscHeHUA

«HanonHeHne» lNosasnseTca npu cpabaTbiBaHUM JaTyMKa HaMoOMHEHUsa A0
Hayana otbopa rofnos (aBTomMaTUKa CUYMTAET 3TO NOXHbLIM cpabaTbiBaHK-
HAN eM). Heobxognumo obsizaTenbHO NpoTepeTb AaTymk Hacyxo. [Ansa npoaon-
XeHunsa paboTbl HEOOXO0AMMO HaXaTb KHOMKY «Bx».

«3aBepleHney lMNoasnsaeTca npu 3asepLueHMM npouecca. B pexnme nepe-
roHkun (MEP) ycnoBusam 3aBepLueHne ABNSETCA NPEBbILLEHUN TeMNepaTypbl
Tcton. B pexume pektncukaumm (PCC) ycrnoBmem 3aBepLUeHUst CRyXUT
npeBbIlLEHNE BpeMeHu MPOCTOoA A0 BbikntoveHust (napametp BPB). Ha
3AB 6nok PML-3 nogaeTcsa curHan «ctony, kaHan ynpaBneHus nogaven Boabl
OTKMoYaeTca Yepe3 2 MUHYTbl. Haxatnem Ha nobyo KHOMKY MOXHO Mo-
CMOTpEeTb 3HadyeHue TemnepaTypsbl. [NepesanycTuTb NpoLecc MOXHO TOrb-
KO BbIKIMOYEHNEM NUTAHUSA.

B aton BepCnn aBTOMaTUKN HE NCNOJ1b3YyeTCA

3P0

«ABapus» ABapuinHoe 3aBeplUeHue npolecca. Ycnosumem ans Takoro 3a-
BEpLUEHNS CNyXuTb cpabaTbiBaHME aBapUNHOrO AaTynka MNpeBbILEHUS
TemnepaTypbl. Ha 6nok PMLU-3 nogaetcsa curHan «cTony», KaHan ynpasne-
HUSA nogaden Bogbl OTKIHOYaeTCs Yepesd 2 MUHYTbl. Hakatuem Ha ntobyio
A-l KHOMKY MOXXHO NMOCMOTPETb 3Ha4yeHne TemnepaTypsbl. [epesanyctntb npo-
LLleCC MOXHO TOJSIbKO BbIKITFOYEHMEM NUTAHWS.

A-2 «ABapus» ABapuinHoe 3aBeplUeHue npolecca. YcnosumemMm ans Takoro 3a-
BEPLUEHUS MOXET CIyXWUTb OTKa3 AaTymka TemnepaTypbl B pexumax nepe-
roHkn (MEP) n pektudpumkaumm (PCC). Ha 6nok PMU-3 nogaetcs curHan
«CTON», KaHan ynpasreHus nogayen BoAbl OTKMOYAETCA Yepes 2 MUHYTHI.
Mpn HaxaTtum Ha nobylo KHOMKy BbicBeumBaTbes Hi nnn Lo (o6pbiB nnn
KOpOTKOoe 3aMblkaHue gatyuka). lNepesanyCcTuTb NPOLECC MOXHO TOMbKO
BbIKIIOYEHMEM NuTaHus. Takke A2 nHOuuMpyeTcs nNpyv CUNbHOM OTKIOHe-
HUK YacToTbl NUTatLwen cetm ot 500y,

«O6pblB faTymka» BbicBeunBaeTcs BMeCTO TemnepaTypbl npu obpbiBe
npoBoAa gatyuka. Ecnu B TedeHun 5 cekyHa paboTa gaTyumka He BoccTa-

Hi
HaBnmBaeTcsi, 6rok nepexoanT B oToGpaxxeHne Hagnucn «ABA».

«KopoTkoe 3amblkaHvMe gatynka» BbicBeumBaeTcsi BMECTO TemnepaTypbl
Npy 3amblkaHUX NPOBOAOB AaTtyuka. Ecnn B TeyeHum 5 cekyHg paboTta
JaTynka He BOCCTaHaBnMBaeTcsl, ONok nepexoanT B oTobOpaxeHue Hagnu-
cu «ABA».,

«Bbibop pexunma guctunnsaumm» Bos3moxHoCTb Bblbopa pexuma «MEP»
NnEepP unn «PCC» nosaBnsieTca OAWH pas, TOSMbKO MOCIE BKMHOYEHUS MUTaAHUS
onoka.

Lo

«Bbibop pexvma pektudumkaumm» Bo3moxHOCTb Bblibopa pexunma «MEP»
PCC unn «PCC» nosBnsieTca OAWH pas, TOSMbKO MOCMEe BKOYEHUS] MUTaAHUSA
onoka.




5. OnucaHue paboTbl ¢ GAOKOM

5.1. OnucaHune paboTbl NP AUCTUAASILUM

YT0 Takoe npouecc nosfy4yeHnda camMmoroHa m3 6par|/|, 3Hal0T, HaBepHOeEe, BCe MNMOKynaTtesin gaHHO-
ro 6noka asTomaTukM. U, TeM He MeHee — napy CrioB Npo «TEOpWUto BOMpoca» CkasaTb BCE Xe
crnenyer.

5.1.1. Teopus Bonpoca

YTo Takoe aucTunnaums

MpocTtasa neperoHka (AUCTUNNALUA) — Mpouecc, Npyu KOTOPOM MPOUCXOAUT OOHOKPaTHOE uUcC-
napeHne neTy4Ynx KOMMOHEHTOB U3 KyOOBOM XUOKOCTU, 1 nocneayoLllas ogHOKpaTHas KOHOEeHca-
unst aTUX NapoB. [0BOPS MHave, Lenblo NEPBUYHOM ANCTUNNALUN SBNAETCA pasfaeneHne KUNawmx
N HekMnAwmx pakumn 6parun. JleTydme BellecTBa (B OCHOBHOM CMMPT M €ro «ToBapuLin», 4va-
CTMYHO BOAa) mcnapswTca. Boga ¢ gpoxokamu v gpyrumym HenetyuMMmu BewectBamu Bparm —
ocTaeTcs B kybe.

Puc. 2. Cxema guctunnsropa.

Llenb npocTon neperoHkKu

CopepxxaHue crnupTta B Gpaxke o4eHb Mano - oT 6 go 12%. OgHako, ons nonyyYeHnst BbICOKO-
Ka4yeCTBEHHOro cnupTa nyTem pektudukauum TpebyeTtcs 6onee KOHUEHTPUMPOBAHHbLINA CNIMPTOBOM
pacTBOp, MO3TOMY Afsi MOMyYeHUs cnupTa MPOM3BOAAT MepBoHavanbHoe, rpyboe oTaeneHune
cnupTa oT Boabl. B pe3ynbTtate nonydatoT cnupT-cbipel, (CC), a 3aTeM NpoBoasAT ero pektuduka-
umto.

O6opygoBaHue Anst NPOCTON NeperoHku

MpuHUMNManbHas cxema NPoCTOro AUCTUNNSATOpa NpeAcTaBneHa Ha puc.2. JUcTunnarop co-
CTOUT U3 NcnapuTenbHOM eMKocTn — Kyba 1, u KoHaeHcaTopa- oxnagutens 2. OHM coeanHEeHb!
mexgy cobon natpydokom 3. Kyb 3anonHeH nepepabaTtbiBaeMOW XnOKoCTbio 4, HarpeB M ncnape-
HMe KOTOPOM OCYyLLEeCTBNSAETCA HarpeBatenem 5. Yepes KoHAeHcaTop-OxnaguTenb 2 NOCTOSIHHO
npoTekaeT oxnaxaawowasa soga [na ygobctea paboTbl C AUCTUNNSTOPOM B BEPTMKANIbHON YacTu
natpybka moxeTt ObiTb yCcTaHOBNEH TepMoMeTp 6, KOTOpbI peructTpupyeT Temnepatypy napos
HanpaBNALLMXCA Ha KOHAEHCAUMIO.

PaboTa annapaTta NnpoCcTOW NeperoHku

Ouctunnatop pabotaeT cneaywowmm obpasom. C NOMOLLLIO HarpeBaTensa KyboBas XWAKOCTb
aosogutcs go kunenusi. O6pasoBaBwunincs B Kybe nap no naTpybky nonagaeT B KOHAeHcATop-
oxragutensb, rae NpoUCXoauT ero KoHaeHcauusa n oxnaxageHue. MNonyyeHHbIn ANCTUNNAT 7 cTeka-
eT B NpMeMHyto emKocTb 8. B Havane anctmnnaumm, Korga cnvpTta B KyGe elle 4OBOSIbHO MHOTO,
CaMOroH Ha BbIXOA4€e MMeeT BbICOKYH rpagycHoCTb (B panoHe 80%), C TeyeHuem BpemeHu Kybo-
BbIi OCTATOK MCTOLL@eTCH, KPeNoCTb Ha Bbixode Toxe nagaeT. lNpouecc BegyT unu no KpenocTu




BbIXOOHOIo AUCTUNNATa, UM no TeMneparype napa. OTn BENNYMHLI Mexay cobown B3aMmocBs3a-
Hbl, YEM Kpen4ye CaMOroH, TeM HMXXe Temnepatypa ero KuneHus.

O6bI4HO Npouecc HavyMHaeTcd Npu Temnepartype B Kybe (Temnepatype napa) B parnioHe 90C,
3akaH4ynBaeTcs npu Tnapa 98-99C.

5.1.2. PaboTa 6A0ka asTomaTukm bKY-033 npu AMCTUAAALLUM

ABTOMaTU3aUmMsa npouecca AMCTUNNAUMM ¢ NomoLbio 6noka BKY-033 ocHoBaHa Ha npuHUune
0OHO3HAYHOro onpenerneHns ctaguy npouecca nNo TemnepaTtype cnMpTocoepkallero napa, us-
NOXEHHOTO BbILLIE.

8 Bopa
" OXNaxaeHWs

C6opKa AUCTUAAATOPA
Puc. 3. Cxema cbopku anctunnaropa.

3 — ky6 ¢ TaHamu, 4 — gaTymk TemnepaTypbl B kybe, 5 — nprvemHasi eMKOCTb C AAaTYNKOM
HanonHeHus, 7 aBapuiHbIN AaT4MK TemMnepaTypbl Ha BbIXOA4e AUCTUNNsSTopa

OGopyp,OBaHme ana anctunnaumm co6|/|paeTc;| B COOTBETCTBUU C I/IHCprKLI,I/IGVI no ero aKcnny-
atauuun. K Ky6y npuncoeanHAeTCcAa AUCTUINNATOP, NOOKNKYakTCA BCE HeO6XOD,I/IMbIe L1aHrm Boabl
oxnaxpeHunda n oTeoda B eMKOCTb CnnpTa-ChipLa.

MoAkAoHEeHME ((QASKTPOHUKN)

HarpeBaTtenbHble TOHbI nogknioyaloTcs B PO3eTKY, HaxOAsLlylcs Ha nepegHen naHemnm
onoka.

TepmomeTp Brioka yctaHaBnuBaeTcs B COOTBETCTBYHOLLUIA LUTYLIEP HA Kybe unv guctunnatope
(CMOTPY MHCTPYKLMIO Ha 060pyaoBaHNe — TEPMOMETP AOIMKEH ObIiTb YCTAHOBINEH B TOM MecTe, rae
3amepsieTcsl Temneparypa napa, NocTynarLero B MECTO KOHAEHcauumm).

®oTo 20 datyumk B Kybe

KnanaH ctapt/cTona no otbopy cnupta B JaHHOM pexume He ucnonb3dyetcs, OOHAKO OT-
KITKOYATb ElO OT KIIEMM KATETOPUYECKW SAMPELLEHO!

KnanaH anekTpoMarHuMTHbIN nogayun Bogbl (UNM BUIKa NUTaHUSE CUCTEMbl aBTOHOMHOMO oXxila-
XOEHWS) BKNOYaeTCa B PO3ETKy MOAauYM HanpshikeHUs Ha Moayrb oxnaxaeHus. PoseTka ycTaHoB-
NleHa Ha bokoBown cTeHke Brioka aBTomMaTuKu.




Mpun Hanuuun wnenda gatymkos 6e3onacHoOCTK:

[aTymK 3alMTHOro OTKMOYEHMS MO TeMmnepartype nogkni4vyaeTca yepes3 OTpe30oK CUITMKOHOBOIO
wnaHra K Bblxoay npoaykrta u3 guctunnAatopa, a Ha Hero, B CBOKO o4epenb, HageBaeTcA CUIUKO-
HOBbIN LWWAHr 0TBOAA CNUpTa-chipua B NPUEeMHYI0 EMKOCTb.

doT10 21

[aTumk HanonHeHus yKpennaeTca Ha ropsioBnHe I'IpMeMHOIZ €MKOCTU cnnpTta-cbipua.

doTo 22

HaTtuumk pa3nnuTtna BoAdbl Ha nony — Ha nony, COoOTBETCTBEHHO, TOKOonpoBoAALWMMK namMmenamm
BHM3, K nony.

PoseTka nutaHna bnoka aBTomaTukm BkrovaeTcst B ceTb 220B, npy 9TOM HauyMHaeTCca UHOW-
kauunsa mogynsa PrB-3

BkAoYeHns nuTaHus, TeCTUPOBAHNE CUCTEMbI

Moaynbe PIB-8 cpasy BknoyaeTcs B paboTy, nokasbiBad NocneaHuin BblbpaHHbIA ornepaTtopom
pexuMm, a paboTta mogynsa PMLL-3 HauMHaeTcsa Tonbko nocrne Boblibopa Ha moayne PrB-8 pexuma
«MEP» 1 HaxaTusi Ha KHOMKy «B».

Mpn aTOM HauMHaeTCa pexum TecTupoBaHust cuctembl. OH anutca npumepHo 40 cekyHa, 3a
3TO BpeEMS onepaTopoM NpoBeEpPSETCA:

1. Pabo4asi MowHOCTb ANCTUNAALNN

Ha mogyne PML-3, koTopbii npy guctunnsumm paboTaeTt B pexume ctabunusauum, a He pas-
roHa, BbICTaABNSETCA HanpskeHve ctabunusaumm, COOTBETCTBYHOLLEE MakCMManbHOW pabouen
MOLLIHOCTW 0B0OpYAOBaHUS B pexnume QUCTUNNALUNA.

SAMEYAHUWE. Ecnu guctmnnaumsa npegnonaraeTcs Npu MakCcMManbHOW MOLLHOCTU T3HOB, TO
HarnpsKeHne HyXHO BbicTaBuTb 220B.

2. Temnepatypa OTKNOYeHUs1 paboTbl

BoicTaBnsetcss Ha mogyne PlB-3 B cOOTBETCTBUM C BbILLEONMCAHHOW METOAMKOW, KHOMKaMm
«<4» n «»». ObblMHO BbiCTaBnAeTcs Temnepartypa 98 — 99C, npu aTon TemnepaType CnMpTyo3-
HOCTb B Kybe yXe odeHb Mana, u notepu cnupTa npw cnvee 6apabl 3 kyba He npoucxoanT. Tou-




HOe 3HayeHue TemnepaTypbl OKOHYaHWS Npolecca onepaTop nogbupaeTt Ha NpakTuke, Ncxoasa m3
COBCTBEHHOrO oMnbiTa U cO6CTBEHHON MeToAMKKM nonyvyeHnst CC.

3. KoHTpornb cpabaTbiBaHUsi aTyvKka HanosIHEHMS MPUEMHON EMKOCTM

Mpn MexaHN4YecKoM 3aMblKaHMK OnNepaTopoM KOHTAKTOB AaT4yuka, Ha akpaHe mopyna PlB-
3 BbicBeumBaeTcs «HAlMy, npogormkeHne paboTbl — HaXkaTne KHOMku «Bx.

4. KOHTpOJ'Ib BKIMIOYEHUA BOObl OXInaXxXaeHuA

B nepBble COpOK CekyHA HanpsbkeHUe CeTu NoAaeTcs Ha PO3eTKy MUTaHWs knanaHa Boapbl
(aBTOHOMHOro oxnaxaeHus). Onepatop BU3yarnbHO NPOBEPSIET NoAavy BOAbl OXNaXaeHUs
B AUCTUMNSATOP, HAAEXKHOCTb KPEMnieHNs BCeX LUMaHroB M NpaBUSbHbIA CMB HarpeToi BO-
Abl U3 guCTUNNaTopa

BAPUAHTbI PABOTbI C BJIOKOM B PEXXUME «MNEP»

5.1.3. Mpouecc nepBMYHON Ky6OBOH AUCTUAAILUU
MNocne TOro, Kak peXxumMm TeCtnpoBaHNA 3aKOH4YE€H, Ha4YMHaEeTCA aTan pa6OTbI ornoka.

MponcxoanT ganbHenwmnn pasorpeB kyba Ha TexHonornvyeckonm paboyvern MOLHOCTU, 3apaHee
3agaHHon onepaTopoM (OOblMHO 3TO HOMMHanbHas paboyas MOLWHOCTbL AUCTUNNSTOpPa), U cob-
CTBEHHO, CaM NpoLEecC ANCTUNNALNN.

3AMEYAHME! Ha mogyne PML-3 onepaTop, npwu XenaHun, MOXeT BPYYHYIO BblIOpaTb pexum
«PasroH». Npu paboTe B pexxume «pasroH» mHaukatop mogyns PML-3 muraet, Ha HeM nHguum-
pyetca «PA3», Ha TOHbI nogaeTca nonHoe HanpsbkeHne NUTaHus, NPOUCXOAUT ObICTPLIN paso-
rpeB Kyba. PaboTta B pexxume pasroH pekOMeHAYeTCs 3aBepLUNTb NPU OOCTMKEHUN TeMnepaTypbl
nNpegnonioXXNTENbHOro Havyana nepBUYHON QUCTUNNALUK, OObI4HO 3TO 80-85C.

Bopa oxnaxaeHus aBToMmaTU4YeCKU BKITHOMaeTCA Npu gocTuxkeHun B Kybe 70C

Mo poctwkeHuto B Kybe TemnepaTypbl, 3apaHee 3aJaHHOW Kak MakcumarbHasi BEnuyuHa,
TcTona, npouecc 3akaH4mBaeTcsl — ¢ TOHOB CHMMaeTca nuTarowee HanpskeHne, 1 Yepes 2 MUHy-
Thbl BbIKNOYaeTca nogada sogbl. O6bIMHO MakcMManbHasi TemnepaTtypa kyba — 98C, BennumHa ata
BapbupyeTcsa onepaTtopoM 1 nogdbumpaeTca aKCnepMMeHTanbHO.

Ha Tabno mogynsa PlB-8 npu okoH4YaHuu paboTbl oTobpaxaeTcsa Hagnucb «3AB».

Mpouecc MOXeT ObiTb MOBTOPEH TOMbKO MO MOBTOPHOMY BKITIOMEHUIO B CeTb Grioka aBToMaTu-
KM nocre NosiHOro ee npeaBapuTenibHoro 06ecTourBaHus.

3ameuanue. MNpu Hannumu wnenca 6esonacHocTU:

Mpu 3amblkaHun CC KOHTAKTOB AaTyMka HarofHeHWs NPUEMHON eMKOCTWU, UNN AaTynka pas-
nMTUA BoAbl Ha Mony, Ha uHaukaTope BbicBeunBaeTcs «HAMM», Npy 3TOM NPOMCXOAUT OCTaHOB
npouecca.

Mpun cpabaTtbiBaHMM TeMnepaTypHOro AaTynka Ha BbIXo4e OUCTUNNSATOPA Ha 9KpaHe BbiCBEYM-
BaeTcsa «ABP», npouecc Takke npekpaliaeTtcs.

5.1.4. BTOpM4HAsA AUCTHUAASILLMM C MOMOLLLBIO KOAOHH (TAPeAbYaTOM, HACAAOYHOM)

EcTb ewe oguH pexunm paboTbl, KOTOPbIN OTAINYHO YNPaBASETCs C MOMOLbI0 aBToMaTukmM BKY-
033 B pexume guctunnauuun. Pedb ngeTr o NpUMEHEHMM CXeMbl AUCTUNASUUN C YKPENNEHNEM:
Ky0-KonoHHa-gednermarop.




Mpn 3TOM aBTOMaTMKa MOXET ObiTb NCNONb30BaHa B peXMME peKTUdnKa-
umm C-C, ¢ rapaHTUpOBaHHbIM pe3ynbTaToM.

OpHako ecTb gpyrou pexum paboTbl B criydae ¢ bnaropogHon auctunndumnen. Anroputm cne-
OYOLLUNA.

TepmomeTp ycTaHaBnuBaetcs B Ky6. [locne paboTbl U pexuma «paboTbl Ha cebsa», U3MeHss
nocrnegosartensHo BenuumHy LWLMMa mbl oTbupaem ronosbl, 3aTtem HadnHaem otbop Tena. lMpu
9TOM XenaTenbHasi TemnepaTypa npouecca ycTaHaBNMBaeTCsi onepaTopoM NPOU3BOAbHO (CKa-
xem 93-94C)

Taknum obpasom oTbop naeT ¢ HEM3MEHHOW CKOPOCTbIO, C TEYEHMEM BPEMEHW JOMnycKasi B OT-
©op 4yTb Bofblle XBOCTOBLIX hpakumi (3TMM onpenensieTcsl opraHonenTMka gucTunnsara), u 3a-
BepLUaeTca OTOOp «Terna» Ha TOW TemnepaTtype, Korga HexenartenbHble NPOMEXYTOYHblE N XBO-
cToBble dpakumm no GonbLuen YacTn HaxoaATca ewe B Kybe

5.1.5. PaboTa 6Aoka asToMaTuku bKY-033, npu AMCTUAASILLUM C HENPEPbIB-
Hou 6pa>kHon KOAOHHOU HBK.

Pab6oTta ¢ HBK B py4yHOM pexume.

B gaHHOM crny4ae npouecc NpoucxoauTt B pexxume «Ouctunnauusay. TemnepaTypa OKOHYaHus
npouecca BbicTaBnsieTcsa Bbiwe 100C, 4yTobbl HE NPOM3OLUNO OTKMIOYEHUSA HarpeBa Mpu BbIXO4e
KONMOHHbI B paboumni pexmm.

Cbopka obopynoBaHUSA OCYLLECTBIISIETCS B COOTBETCTBUM C UHCTpyKumen Ha HBK. TaHbl, uc-
nonb3yemMble NS HarpeBa, NOAKMOYAKTCA K cunoBon poseTke moaynsa PMLU-3, tTepmomeTp noa-
KntoyaeTcs nMbo B HWU3 KOMOHHbLI, MGO B AucTunnatTop/aednermartop — ero nokasaHusi HOCAT B
AAHHOM CIyyae YMCTO UNNHCTPaATUBHbIN XapakTep.

PerynupoBka HarpeBa ocyuiecTBnsieTca ¢ nomowbto 6noka PMU-3. MowHocte Ha TOHax na-
poreHepaTopa BbICTaBNseTCA Ha ypoBHe Tpebyemon ans HopmanbHowm paboTtbl HBK, B cooTBeT-
CTBUW C peKOMeHAaLMsaMU No ee SKchnyaTaumu.

MNMokasaHna TepMoOMeTpa MMEIT CMPaBOYHbIA XapakTep, onepaTop Monb3yeTcd MMU U OCy-
LLeCTBNSET perynMpoBKy Harpesa u nogayv 6paru tak, 4tobbl HBK Haxoamnack B paboyem pexu-
me.




5.2. OnucaHune paboTbl 6GAOKA ABTOMATUKHU NPH PEKTUCOUKALLMM
Mpun pekTndmKaLnmM BO3MOXKHO BbINOSTHEHWE ABYX anropuTMOB paboThl

- MOSHbIA CTON Mpouecca No TemnepaType Kyba (Hanpumep, Npu NapoBoM OTOOpPE NMpu PeKTU-
dukaumm);

- pexunm otbopa cnocobom ctapT/cTona, AfA NOSIHOro ncyepnaHns cnupta us kyba, B pexunme
oTbopa cnupTa no XnAKOCTHOMY Crocoby.

PaccmoTpum noapobHo o6a BapuaHTa.

5.2.1. MeToA paboTbl No napy

MeTtoa paboTbl No napy (HY>XHO OTMeTUTb, YTO C AAHHON aBTOMaTUKOW 3TO MeTOA HeakTy-
anbHbIW, HeONTUMAarbHbIN) — 3Ta CXeMa 3aBepLUeHUs npouecca paboThl, KOTopas NPUMeEHseTCs
N NpY aUCTUNNALUNA.

Korga konoHHa npaBunbHO CNPOeKTUpOBaHa U U3roTOBIEHa, XOPOLLIO n3yyeHa onepaTopom, u
oT6Op cnupTa BbICTaBMEH HE Bbllle HOMWHaNa — TOBapHbIA CAMPT MOXHO OTOMpaTb NpaKTUYecKu
00 nonHoro ocyweHus kyba (Tkyba 96-98C), ecnu B npouecce pektudurkaumm onepaTop napy pas
yMeHbLuaeT oTbop.

Mpy aTOM pasgenuTenbHol cnocobHocTn obopyaoBaHMS BroSHEe XBaTaeT, YToObl XBOCTOBLIE
hpakLMmn HageXHO YAEPXKMBANUCh B HWKHEN YacTU KOMOHHbI, He JOCTUras TOYKM oTOopa NpoaykK-
Ta.

TexHonoruns pektudumkaumm, n ee NoapobHOE U3NOXEHWE, HEe ABMSETCS npeaMeTamu SaHHOW
WMHCTpYKUMn. OTMETUM NnLb (4158 NpumMepa), YTO NPU MOLLHOCTK HarpeBa nopsgka 1kBT, Ha Hop-
MarsbHOM KOSIOHHE MOXHO cBOB6oAHO oTbupaTb okono 1 n/yac go Tkyba 90-91C, nanee 0,7n/yac
npu Tky6a 91-94C n B nocnegHen ctagum 0,3-0,4n/4ac npu Tky6a 95-97C.

MNMoaTomy, ecrnn onepaTop CBOEBPEMEHHO yMEHbLUaeT BENMYMHYy OoTbopa cnupTa, TO XBOCTO-
Bble PhpakLMn rapaHTMPOBaHHO B OTOOP HEe MPOHUKAIOT.

Ha aTom npuHuune n ocHoBaH MeTOA KOHTPOSS OKOHYaHWUA pekTudukaumm — no Temnepatype
B Kybe.

OuyeBnaHO, YTO NpeayCcTaHOBKM NapamMeTpoB 6noka aBTOMaTUKM U MeToauka paboTbl B 3TOM
Cry4ae NofHOCTbK aHanorn4yHbl MeToae paboTbl NPU AUCTUINALMK.

Pabota 6Aoka aBTomaTtukm BKY-033 npu pekTuchukaumm ¢ OCTAHOBKOMU MO
Temnepartype Kyba.

1. TMocne BkntoveHusa nutaHnsa Ha mogyne PI1B-3 Bbibupaetcs pexum paboTel MEP.

2. BbicTaBnsieTcs 3HavyeHne mowHocTM Ha mogyne PMU-3 (BennumHa ctabunmsmpoBak-
HOrO HanpsPKeHUs), COOTBETCTBYHOLLEE TEXHONOMMYECKON HOMUHANBbHOW MOLLHOCTY pa-
GOTbl KOSTOHHbI

3. BbicTaBnsietcsa BennunHa Tkyba, npy KOTOPOM NPOUCXOAUT OCTaHOB paboThl, Ha Moay-
ne Pr1B-3 (0bbiyHO 310 95-96C)

4. PasroH nponcxoguT Ha MOSTHOM MOLLHOCTU, NPU OOCTUXKEHUN TeMnepaTypbl 3Ha4YeHus,
ycTaHoBreHHoro B napametpe PAB — nepexoanm Ha pexunm ctabunusauum, Takke npu
70C BkIHOYaeTcsa Boga oxNaxaeHus.

5. OT16op pormkeH ObITb MOMHOCTLIO 3aKPbIT HA 3Tane pasroHa, U paboTbl Ha cebs
(LLMM=0). Bpemsa paboTbl BbiGMpaeTca onepatopoM CaMOCTOATENBHO, U OObIYHO CO-
cTtaengert 2-3 yaca

6. [locne aToro onepaTop BPY4YHY OTKPbIBAET KrnanaH B pexum oTtbopa ronos, n otbupa-
eT HeobxoanMmMoe UX KONMYecTBO (CMOTPU MHCTPYKLIMKO K KONTOHHE)

7. [HDanee onepatop nepeBoAnT OTOOP B TOBAPHYK €MKOCTb, U PErynupyeTt BeSfIMYnHYy
WM otbopa Ha ypoBeHb oTbopa Tena.




8. B npouecce paboTbl onepaTtop NepUoanYeckn yMeHblLaeT BENMYMHY 0TOopa TOBapHO-
ro cnupTa, B COOTBETCTBMU C PEKOMEHAaUMAMM, NPUBEOEHHBIMU B MHCTPYKLMKN K 0GO-
py4oBaHumio

9. Mpw poctuwkeHun B Kybe 3a4aHHON MaKCMMaribHOM TeMnepaTypbl NPOUCXOAUT OCTaHOB
npouecca. BoikntovaeTcsa HarpeBs, 3aTem oxnaxaeHue.

ABapuiHble AaT4nKM (HanofnHeHWe Ha roprioBUHE NPUEMHOM EMKOCTU, TEMMepaTypPHbIA AaTYMK
HageTbin Ha TCA) paboTatoT TOYHO Takke, Kak U Npu QUCTUNNaUMM — nx cpabaTtbiBaHMe oCcTaHaB-
NUBAET NPOLIECC MOMHOCTbHO.

OCHOBHOW PEXXWUM BJTOKA BKY-033 B PEXXUME PEKTU®UKALIK

5.2.2. PekTuchbukaums, C MCNOAb3OBOHMEM METOAA CTAPT/CcTOoNA.

Teopus pexnma cTapT/CTONHOro oToopa cnupTa

OTOT peXxmm Hy)X4aeTcsi B HEKOTOPOM MOSICHEHUM, C TOYKM 3PEHNUS PEXXUMOB PabOoTbl KONMOHHbI.

Kak n3BecTtHo (Nogpo6GHO onncaHo B MHCTPYKLMKU MO 3KCMnyaTauum KOMOHHbI), NPy NpaBUibHO
BbICTaBIEHHOM OTOOpe KONoHHa paboTaeT B KBasnCTaLMOHAPHOM peXMUME.

OTO 03HavaeT, YTO MO BbICOTE KOMOHHbLI CTAabUINbHO pacnpenensieTcsa KOHUEeHTpaumsa npumecen
BELLECTB, McnapsoLmxcs 13 kyba B npouecce paboTbl. M, NOCKoNbKy TemnepaTypa KuneHus cMme-
CW BeLlecTB, HENOCPEACTBEHHO CBSi3aHa U onpeaensieTca COCTaBOM CMeCU — MO KOSIOHHE B Mpo-
uecce paboTbl ycTaHaBNMBaETCA ONpeAeneHHbIn rpagneHT TeMmnepaTyp, KOTOPbIA NOYTU HE MEHS-
€TCs1 BCIO peEKTMdMKALNIO.

py6o roBopsi, B Kybe MeHsSIeTCs COCTaB CMecU, No Mepe UCNapeHust U3 Hero CnupTa MeHsieTcs
TeMnepaTypa KuneHus 3To cmecu B kyGe. A B aednermatope (ga v B Gonblueit YacTu KONOHHbI)
TemMnepaTypa NpakTUYeckn NOCTOsIHHA 1 Brin3ka K TemnepaTtype KMMNeHUs YUCTOro cnmpTa.

[MoBTOpPSAIO eLwe pa3 — 3TO CnNpaBeaSIMBO B TOM crlydae, ecnv otbop BbibpaH npaBunbHo. Torga
BO3BpaLLlaeMon drerMbl XxBataeT Ans NOAAEPKaHUA OPOLLEHUsI HAaCcadKu U HOPManbHOro pasge-
neHnsa pakumii B KOSTIOHHE.

Mo mepe ocylweHus kyba (CNMPTOBOro UCTOLLEHUS, TOBOPS TOYHee) u3 Kyba ucnapsietcs Bce
MEHbLUE N MEHbLUEe CnupTa, W, O4HOBPEMEHHO, Bce Gonblue n Gonblue BoAbl (B €ANHULY Bpeme-
HK). A oTbupaTtbca npogoskaeT, npu ukcMpoBaHHOM oT6ope, npexae BbiCTaBreHHoe (HOMU-
HarnbHOe) KONMYeCTBO CrMpTa, KOTOpPOe onepatop Bblbpan B Havane otbopa Ttena. BHumaHue —
elle pas: ucnapsietcs Bce MeHblue, a oTbmpaeTcs Toxe camoe konuyectso. O4eBMAHO, YTO BCe
MEHbLLEE KONMMYECTBO (brierMbl BO3BpAaLLAETCA B KONIOHHY 0OpaTHO — paHO UMK MNO34HO HauYnHaeT
yMeHbLUaTbCS, TakuM 06pa3omM, HanofHEHNE KONOHHbI CIMPTOM.

B KOHUe KOHLOB, HAacTynaeT TOT MOMEHT, KOraa TemnepaTtypa BHU3Y KONIOHHbI Ha4YMHaeT pacTu
(Ha cmeHy HegocTaloLeMy CNUPTY MPUXOAAT XBOCTOBble dhpakumu). U, ecnn He MeHATb oTOOp B
CTOPOHY YMeHbLUeHUs (He BO3BpawaTb 6onblle B KOMOHHY, oborawasa ee cCnupToM), TO B KOHLE
KOHL,OB XBOCTOBbI€, CUBYLLUHbIE (DpakLmu nonagyT B oToop!

CyulecTtByeT aBTOMaTHKa, KOTOpasi NNaBHO YMeHbLlIaeT oTbop cnupTa B npouecce paboTol, B
COOTBETCTBUUN C YMEHbLLUEHNEM €ro ucnapeHust n3 kyba. OgHako Takas aBTomaTvka JOBOJSIbHO [O-
pora, 1 B 6bITy NpUMeHeHne ee onpaBAaHHo.

Bonee GropxeTHbIM MeTOA, AalOWMA, TEM HE MeHee, NpeKkpacHble pe3ynbTaThl — 3TO MeToA
«cTapt/cTonay.

CyTtb MeTOona

3akntoyaeTcsi OH B TOM, YTO, MPU OCYLLUEHUM KOMOHHbI, U POCTE B ee Tene Temnepatypbl, (4o
onpeaeneHHoro onepaTopoMm 3apaHee npegena) otbop NONMHOCTbLKO npekpawiaetca, HacTyna-
eT pexum «ctonay. lNMocne ctona otbopa Bcsi dorierma BO3BpalLLaeTcs B KOMOHHY, oborawias ee
cnupToMm.

O6GoralLeHne KONMoHHbI MPOAOIMKaeTCsA A0 TeX Mop, Noka CNUPT He BbITECHUT XBOCTOBbIE dhpak-
UMM HKE TOYKM YCTAHOBKM TepMomeTpa. [okasaHus TepmMoMeTpa YMEHbLUAKTCS HKE MaKcu-
MarnbHOro npeaena, u HayMHaeTcst OTOOp CnMpTa 3aHOBO — PEXMUM «CTapTay




3T UMKIbI, CMEHSIOLLME ApYr ApYyra, NOBTOPSIIOTCS pa3 3a pa3oM — 3TO U Ha3blBaeTcs paboTon
B pexume «crtapt/ctona». B cuny MHEPUMOHHOCTU KONMOHHbI TakoW PEXMM MpakTUYeCcKn He OTnu-
YyaeTcsi OT BapuaHTa NMaBHOIO yYMeHbLUEHMS 0TOOpa, YTO AaeT BO3MOXHOCTb Ferko MPUMEHSITb
€ro Ha npakTuke, nonyyasi rapaHTUPOBaHHO YUCTbIA CINPT.

UTo KacaeTcs KOHKPETHOro MecTta YCTaHOBKM TepMOMeTpa, Mo KOTOPOMY onpeaenseTca «nog-
X0, XBOCTOB», TO 3TO OnpeaensieTcsi KOHCTPYKTMBOM 060pyaoBaHus. OTO MOXET ObiTb U MECTO B
aednermatope (4TO ONYCTUMO, HO HE ONTUMAarnbHO, MOCKOSIbKY POCT TeMnepaTypbl B Aednerma-
TOpe O3HayaeT nonagaHve 4acTu XBOCTOBbIX (ppakuuin B MecTo oTbopa npoaykrta). I mecto B
CTbIKE Liapr KOMOHHbI, 1 MECTO B HWKHEN YaCTu KOMOHHbI — He Hke 20-25 cm OT ee Hu3a — rnae-
Hoe, YTOObl TeMnepaTypa M3Mepsanacb B MecTe NpoTEKaHUS NapoB pasgensieMon Xungkoctn. Yem
HWXe YCTaHOBMNEH TEPMOMETP, TeM BOMbLUMI POCT TemnepaTypbl 4ONYCTUM A0 MPUHATUS peLue-
HUSA O NpekpalleHm oTbopa. KoHKpeTHble pekoMeHaaumm no Bblbopy 3HavyeHus Tcton Heobxoam-
MO MOMYYNUTb U3 MHCTPYKUMN Ha KOHKpPEeTHOEe 06opyaoBaHue.

3AMEYAHUE. B aTtoM pexumme BO3MOXHOCTU aBTOMATUKM pPacCKpbl-
BalOTCA B MNOSIHOM OObemMe, U NMO3BOMAKT MNOJYYUTb COBEpPLUEHHO TO-
BapHbIM NUTLEBON CNMUPT 0e3 KOHTPONs oneparTopa 3a TemnepaTtypamu!

Cb6opka o60pyAOBAHMS.

—h
7

Bona
oxnaxaeHuwAa

Puc. 4. Cxema cb6opkm o6opyaoBaHus 4nst pekTudukaumm

3 — kyb ¢ TeHamu, 4 — gaTynk TemnepaTypbl B KONOHHE, 5 — eMKOCTb Npuema rofioB unu Te-
na, 6 — knanaH, 7 — gaTt4yvk aBapuun no Temnepartype.

OGopyp,oeaHme and peKTMd)VIKaUMVI co6mpaeTc;| B COOTBETCTBUN C I/IHCprKLI,VIGVI Nno ero 3Kc-
nnyartaugun. K Ky6y npucoeanHAEeTCd KOJIOHHa, NOoAKIMK4YaTCAd BCe H606XOD,I/IMbIe wiaHrn Boabl
oxnaxageHma n oTteoga B eMKOCTb cnnpTa.

MoAkAoHEeHME ((QASKTPOHUKN)

HarpeBaTtenbHble TOHbI nogknioyaloTcs B PO3ETKY, HaxXOAsLylcs Ha nepegHen naHenu
onoka.

TepmomeTp 6noka yctaHaBnMBaeTCsi B COOTBETCTBYHOLLUIA
LWITYLEep B KONIOHHE (CMOTPWU MHCTPYKUMIO Ha obopynoBaHue).
TepmomeTp OOMmKeH ObITb YCTaHOBMEH B TOM MecTe, rae 3a-
MepseTca TemnepaTypa napa C MeHsilowenca npyu nogxoae
XBOCTOB KOHLIEHTpauuen (3HadveHnem Temnepatypbl). Peko-
MeHOYyeTCsl yCTaHOBKa TepMOMETpPa B KOFIOHHY, He Bbille YeMm
] %2 NO BbICOTE KOJTOHHBbI.

% \} ®oT1o 30 TepmomeTp B cpeHEN YaCTM KONOHHbI
J-LEGH :




KnanaH ctapt/cTona no otbopy cnvpTa B OAHHOM pPeXMMeE MCMoNb3yeTca Nno nNuHumM otbopa
nNpoayKTa M3 KOMOHHbI, U1 MOXET ObITb BKIMOYEH Nepes XONoaUNbHUKOM (MeXay perynsatopom oT-
©opa 1 xonogunbHUKOM NPOAYKTa).

=’

doto 31 YcraHoBKka knanaHa otbopa

KnanaH anekTpoMarHuWTHbIA nodadv Bogbl (UNW BUMKa MUTaHUSi CUCTEMblI aBTOHOMHOMO OXJa-
XOEHWs) BKNIOYaeTCs B PO3ETKY MOAAYM HaMNpsKEHUsI HA MOAYMb OXMaXAEHWUsi, YCTAHOBMEHHYHO
Ha GokoBoW cTeHke Brnoka aBTomMaTHKu.

PoseTka nutaHua bnoka aBTomMaTuKK BKIovaeTcs B ceTb 220B, npy 3TOM HayMHaeTcs MHAW-
kauuna mogyna PriB-3

B cnyyae Hannuns wnenda 6e3onacHocTn

,D,aT‘-IVIK aBapVIIZHOVI TeMnepartypbl NOAKNKHYaeTCA OTPE3KOM CUITMKOHOBOrO LWIaHra K BbiXxo4y
TCA

®doTo 32

K wnaHry oTBoga cnupTta OT KONOHHbI NOAKMYaeTCs, Yepes y3en nepepacnpeneneHust otoo-
pa, eMKOCTb Ansl NpYeMa rorioB, 1 eMKOCTb ANs NpreMa ToBapHOro cnvpTa.

[laTumk XXMaKoCcTn AN eMKOCTM OoTOopa — yCTaHaBMNMBaETCsl B rOPfiOBMHY NMPUEMHOWN €MKOCTH,
AaTYMK PasnuTMs BoAbl HA MOy — HA NMOJ KOHTAKTHOW rpynnow BHU3, K MOy.

BkAoyeHne nuTaHus, PEXUM TECTUPOBAHNA CUCTEMbI

Mo BkMoYeHMo Bnoka aBToMaTuKM B ceTb moaynb PlB-8 cpasy Bkntovyaetca B paboTy, a pa-

6ota moagyns PMU-3 HaunHaeTca Tonbko nocne Bbibopa pexuma «C-C», n HaxaTus Ha KHOMKY
«B».

Mpy 3TOM HauyMHaeTCs PeXMM TecTUpoBaHUs cucteMbl. OH anuTcs npumepHo 40 cekyHa, 3a
3TO BpPeMs ornepaTopoM NpoBepsieTcs:

1. Pabovasi MOLLHOCTb pekTudunkaumnm

Ha mogyne PML-3, KoTopbI NepBble COPOK CekyHA paboTaeT B pexmme cTtabunusauum, a He
pasroHa, BbICTABMSAETCA HaMNpsbkeHne cTabunmsauumn, COOTBETCTBYOLLEE TEXHOMNormdeckom pabo-
Yen MOLLHOCTM peXmnma Harpesa B pexunme pektudukaumm.

SAMEYAHUWE. Ecnn pektudmnkaunsa npegnonaraetcs npu MakcMmasbHOW MOLHOCTM TOHOB, TO
HanpsXXeHne Hy>Ho BbicTaBuTb 220B (100% moLHoCTH).




3. Temnepatypa nepesoga PML-3 13 pexunma «pasroH» B pexxum «pabota» pasHa 70C.
4. KoHTpornb cpabaTbiBaHMSA AaTymKa HanOMHEHWUS NPUEMHON eMKOCTU A1 roNoB

Mpy MexaHN4YEeCKOM 3aMblkaHUKN ONepaTopPOM KOHTaKTOB AaTyuka, Ha akpaHe moayns PlrB-
3 BbicBeunBaeTcst «HAIM», npogomkeHne paboTbl — HaXXaTUe KHOMKK «By.

5. KOHTpOJ'Ib BKIMKOYEHUA BOAbl OXNaXxXgeHuA

B nepBble COpOK CekyHA HanpsbkeHue CeTu NnodaeTcsl Ha Po3eTKy NUTaHWUS KnanaHa BoAbl
(aBTOHOMHOrO oxnaxaeHus). OnepaTop BU3yanbHO NPOBepPSeT nogayvy BoAbl OXNaXKaeHUs
B KONTOHHY, HAAEXHOCTb KPEMMEHUSI BCEX LUMAHTOB M MPaBUIbHBIA CIMB HArpeTon Boabl U3
aednermartopa

3ameuaHne. Onepatop B npouecce HarpeBa Kyba BbiCTaBnsaeT, B fob0OM MOMEHT, (unu
NPOBEPSIET, NPU NOBTOPHbIX PEKTUdUKALMNSX) 3HAYEHWUSI NapaMeTpOB

«C_C» u «I10B»

O 3Ha4YeHMsIX KOHKPETHbIX NapaMeTpoB U MX Ha3HaAYeHUU — YnTanTe NogpobHO B COOTBET-
CTBYIOLLEM pa3aene UHCTPYKLUN.

Pexxum pasroHa kyba

B aTom pexume Harpes Kyba makcumaneH. B MOMeEHT 4OCTMXeHMs B KONOHHE pabodyen Temne-
patypbl (70C) aBTOMaTUKa NepeBOAUT HarpeB B MornoxeHue «pabota» - TOHbI nepeBoasTcs B
pexunm paboyen MOLLHOCTM, BKINOYAETCA KaHan nogaym oxnaxgawowen Boabl.

Pe>xxum paboTbl Ha cebs.

HaunHaeTcsa pexum paboTtbl Ha cebs, B Te4eHnn noboro HeorpaHMYEHHOro BpEMEHW, onpeae-
ngemoro onepaTtopom. Ha nngmkatope mogynsa PrB-3 npu aTom nHanuupyetca temneparypa.

Pexxum otbopa roros

PETYJITIMPOBKA BEJIMYNHBI OTBOPA: Korga onepaTtop nNpyHUMaEeT pelueHne HadyaTb oToop
ronoB, HaXXMMaeTca KHomka « P ». [pn 3TOM B TeYEHUM YeTbIpeEX CEKYHA Ha MHOMKATope BbICBEYU-
BaeTcs 0, Npy NOBTOPHOM HaXaTWM Ha KHOMKY «P» UMdpPbl HA 3KpaHe pacTyT U COOTBETCTBYHOT
npoueHTam otbopa OT ero makcumyma. locne BbiCTaBneHus BENUYMHbI 0T6opa (0BbIYHO 3TO 5-
10%) - HaumMHaeTcHa oTbop ronos.

HaxxaTtve Ha KHOMKy «»» NpUBOAUT K POCTY OTOOpa, Ha KHOMKY « «» NPUBOAMUT K YMEHbLLEHUIO
0TOOpAa, COOTBETCTBEHHO.

CKOpOCTb MOXHO perynupoBaTtb NPOU3BOSIbHBEIM 06pa3oM, CoBepLUasi Te e AelCTBMS Heon-
HOKpaTHO B npoLiecce oTGopa rosos.

O6bI4HO 06beM ronosHom dpakummn coctaenseT npumepHo 10% ot o6vema AC (abcontoTHoro
cnmpTa) B Kybe. PacueT npoussogutcs cnegyowwmm obpasom (npumep):

MycTb B Ky6 3anuTo 30 nuTpos ceipua kpenocToto 40%
Mmeem obbem AC = 30x0,4 = 12 nutpos AC.

Torpa o6bem ronosHbIX pakumi 6yaet paseH 12x0,1=1,2 nuTpa.




Mepexoa K oT6OPY TeAa n Koppekumna Temnepartypsl Tctona

Mo gocTwkeHuo 3apaHee BbIBPAHHOrO YPOBHSA HAMOMHEHUSA €MKOCTU ANs npuema ronos one-
paTop NPOW3BOAUT CMEHY MPUEMHON €MKOCTW, U NepeHanpaBneHne notoka cnupta B €MKOCTb
ans Tena. 3atem onepartop NpPoOM3BOAMT NMEPEBOS BENMMYUHbI 0TOopa CO 3Ha4YeHus oTbopa ronos
Ha BenuumHy oTtbopa Tena. LUMM yBenuumBaetcs 0o BenuumHbl oTOOpa, onTUManbHOW Ans UC-
Nnonb3yeMou KONMOHHbI, U onpeaenseTcs onepaTtopom

B MomeHT Hayana otbopa Tena 3agaetca Tcton — TemnepaTypa, Npu JOCTUXEHUN KOTOPOK B
MecTe YCTaHOBKM JaTyMKka HacTynaeT cton oTbopa. Tcrtona BbICTaBMSAETCA HECKOSbKO Bbille Te-
KyLLler TemnepaTtypbl, yCTaHOBUBLUENCA B TOUKe 3aMmepa (YCTaHOBKM TepmomeTpa) TTek.

Mpn yctaHoBKe gaTymka Temnepatypbl B gednermaTtope a1o npesbiweHue (MPB) obblyHO
0,1C, B Tene konoHHbI NMPB=0,2-0,5C.

Ecnu TepmomeTp yCcTaHOBNEH B TeNe KOMOHHbI, TO Temnepartypa ctona Ha 0,2-0,4C Bbiwe TTek
Yyalle Bcero onTumarnbHa.

B nobom cnyyae Tcton BbIGMpaEeT BPYyYHYLO onepaTop
Tcton=TTek+lPB

ELLE PA3!

OcTaHoB oT6Opa NPoOM30OMAET, KOraa B KOMIOHHE TemnepaTtypa nogHumeTcs 6onblue, YeM Ha
MPB rpagycoB (OT yCTaHOBMBLLENCS B TOYKE U3MEPEHUS B KOFTOHHE HA MOMEHT nepexoaa).

OpgHako TcTtona o6s3aTenbHO OHa AOMMKHa ObITh 3anporpaMmMmMpoBaHa onepaTopoM, Ucxoas u3a
MecTa yCTaHOBKM TEpMOMETpa.

Ecnu oH ycTaHoBneH B gednermatope, To OHa AommkHa ObiTb Ha 0,1C Bblwe TOW, KOoTOpas
yCTaHOBUNacb Npu Havane otbopa Tena.

Ecnn TepmomeTp yCTaHOBMEH B Tefe KOMOHHbI, TO TeMnepaTtypa ctona BbicTaBnseTcsa Ha 0,2-
0,4C BbllWwe yCTaHOBMBLLEWCS BHavarne.

Pab6oTa cTtapT/cTona u 3asepLueHne

[anee, kak GbINO OMMCaAHO B TEOPETUYECKOW YacTu, Npu 0GEOHEHUN KONMOHHbI NMPOUCXOAUT
«CTOM», 3aTeM UuMkn «ctapT». MpoucxoauT Tak HasblBaeMOe «OTKaTue crnupTay», Npu OaHoBpe-
MEHHOM HeZOoMNYyLLEHMN XBOCTOBLIX (ppakumii B 0OTOBPaHHbIN NPOaYKT.

Ota paboTa npoTekaeT B aBTOMaTUYECKOM pexume, n He TpebyeT yyacTuss oneparopa.
3asepLueHue paboTsbi

3ameTum, 4YTO NpW HenpeBbileHWM oTbopa Bbille HOMWHANBLHOrO, 3HaYeHWs TepMoMeTpa
OYeHb CTabWMbHbI M HE MEHSITCS Ha NMPOTSPKEHUN 3HAYUTENBHOIO BpeMeHn paboTbl obopyaoBa-
HUS.

Mpouecc aBTOMATMYECKU 3aBepLUAETCs, Korga BPeMsi HEMPEPLIBHOMO OCTaHoBa (pexuma
cTon) npeBbilwaeT 7 MUHYT. Npy 3TOM CHavana npoucxoauT oTkMYeHue Harpeea TOHoB, a 3a-
TeM, Yepes 2 MUHYTbI, OTKIMHOYEHUE BOAb! OXNaXKAEHUSI.

Pe3iomupys

Ha camom gene ¢ 6nokom astomaTtukm BKY-033 npouecc pektudmkaumm ctaHosutcs OYEHD
NpPOCTbIM AaXe AN HenoAroToBMEeHHOro nonb3oeatens !

py6o, atansl cregyowme.
1. Cobpann obopynoBaHue, Bblibpanu pexum C-C, Haxkann «B».

2. B pexnme TecTupoBaHusi 060pyaoBaHUSA NPOBEPUNN BCE COEOMHEHUs, U 3HAYeHUs napa-
METpPOB paboThl




3. [anee npouecc NpoMcxoamT noyty 6es yyacTtvs onepaTtopa, BrnoTb A0 NOJHOMo 3aBeplue-

HUSA paboTbl:
4. KonoHHa pasorHanacb, nepeluna B peXxuM TEXHONOrMYeCcKon MOLLHOCTK, oTpaboTana Ha
cebs
5. NoTOM onepaTop Havan oTeop rosos,
6. nepeknto4mn Ha otbop Tena, oHO oToGpanoch u
7. BCE BbIKIMOYNITOCh.

5.3. OnucaHune pabotbl Nnpu GAAropoAHOU AUCTUAAALMU (HEAOPEKTUPUKA-
[1777))

5.3.1. Teopus Bonpoca

MocKonbKy ONMChIBAaEMbI HKE METOA HEAOCTATOYHO (MOKa eLle, XOTS CUTyauust U MEHSIETCS)
LUMPOKO U3BECTEH B JOMALLUHEM BUHOKYPEHUWN, OCTaHOBUMCS NOAPOBOHEE Ha «TEeopMmn BOMpoca.

Bce kpenkve HanuTku, kak 3BECTHO, AeNnsATcs Ha ABa 6onbluMxX narepsi B OTHOLUEHUM COXpaH-
HOCTW apomara 1 BKyca UCXOAHOr0 Cbipbsi — kKnacc QuctunnsatoB u PekTndukaTtoB, COOTBETCTBEH-
HO.

XOpOLNA PeEKTUULNPOBAHHBIN CMMPT HACTONbKO OYMLLEH OT BCEX MHbIX MpUMecen, YTo He
HeceT B cebe opraHonenTUKN UCXOOHOrO Chipbsl, KOTOPOE MOCIYXXUIO OCHOBOW ANsi €70 NPUroToB-
neHunsi. CoOOTBETCTBEHHO, U HAMMUTKKN, NPUrOTOBMNEHHbIE HA OCHOBE Ka4eCTBEHHOro cnupTa, He ne-
penaloT BKyca M apoMaTta «MCXOAHMKOBY». Knaccuyeckuin npumep Tomy — Boaka.

Ouctnnnatel, HAOOOPOT, AenakTcs Takum 06pa3oM, YTOObI BKYC U apoMaT WCXOLHOrO Chipbs
(byab TO BUHOrpag, si6/I0KO MK 3ePHO) HaUy4dLWMM oBpa3oM MPOSIBUIICA B KOHEYHOM MPOLYKTE.
TpagnumMoHHO NpY U3roToBNEHUN [UCTUNNAATOB NPUMEHAETCS TeXHonormsa apobHon npsiMon au-
CTMNAALMM, C NOCneayoLwen MHOrOMeCA4YHON (M AaXKe MHOrofeTHeEN) BblAEPXKKON B Ay6oBbIX 604-
Kax.

B AomaluHuX ycrnoBusix o4eHb HEMHOrne MoryT cebe no3BonuTb Takow cnocob M3roToBneHus
ankoronsa. Tem 6onee, 4to ownbka Ha NOOOM 3Tane NPUroTOBMEHUS HaNUTKa MOXET UCMOPTUTb
ero UToroBbI BKyC. A xgaTb napy net (1 genatb Bce HOBble U HOBble H0OYOHKM), YTOObLI NOTOM Bbl-
SAICHUIOCb, YTO NOMNy4YaeTCsl KHEBKYCHOY....HET, YBONbTE.

MoaToMy HKe onucaH oauH U3 crnocoboB AOCTAaTOMHO BLICTPOro nonyveHus JUcTUnnaToB, ¢
MOMOLLIbIO MPUMEHEHMS KOMOHHBbI B peXunMe «HeaopeKkTUduKaLmumy, Tak ckasarTb.

CyTb ero 3aknto4yaeTcs B TOM, YTOObI C MOMOLLbIO TEXHOSOMNN pa3feneHns cMecn Ha dopakLmm
oTobpaTb «nonesHble» ANA Hac 4actu camoroHa. OT6pocMB SO0BUTYHO TOMIOBHYK 4acTb,
oToOpaTb TENo NPoAyKTa, A00aBMB YacTb apOMAaTHbIX XBOCTOBbIX (OpaKLMiA.

Fosop;l MHa4ye — npasuribHada KOMoHHa, Kak OCTaTO4YHO TOHKMA N TOYHbLIN CKanbnenb, NO3BO-
nset otcedb M3 CC Bce nuiHee. OcTaBmB TOMbKO Ty ero 4acCtb, KOTOpas BbIl3blBaA€T y HAC yOo-
BOJbCTBUE OT yn0Tpe6neH|/|ﬂ npoaykra.

KoHeuyHo, n3 CC, nony4yeHHOro Ha OCHOBe caxapa, Takon hOKyC He NpovaeT — N3 caxapa Hyx-
HO genaTb PeKTUPUKOBaAHHbLIA CNNPT. XBOCTbl U 3PMpHbIE NpumMecu B caxapHoMm CC HeanneTtuT-
Hble, 1 406aBNATb UX B HANUTOK HEPE3OHHO. A BOT C CAMOIrOHOM M3 610K NN U3 A4YMeHst — nHas
cuTyauums.

5.3.2. OTAMYMS PEXUMA (HEAOPEKTUCUKALLMMY OT KAdCCHUYEecKoro cnocoba.

1. O6opynoBaHue cobupaeTcs Tak, Kak ONMMCaHO B MHCTPYKUUM MO 3KCnnyaTauuv KOM-
nnekta. B oTnM4mMmn oT pekoMeHL0BaHHOWM CXeMbI Npy pekTudmKaLmm

- TEPMOMETP NOAKITKOHYaeTCA HE B T€J10 KOJIOHHbI, a B /:l,ecbnermaTop

- NepeKrYeHne ronoBbI-TeNo NPOM3BOAMTCSA Yallle BCero He no obbemy, a onpenens-
eTCsl opraHofienTUYeckn onepaTopomM.




- nepeBon 0TGOpa B €MKOCTb AN NprMema NpoaykTa OCyLLEecTBNsSieTCs onepaTtopoMm, B
PYYHOM pexrme, B MOMEHT NepeknioyeHns otbopa

2. Mpwn crapte paboTbl Takke NPOU3BOAUTCS TECTUPOBAHUE CUCTEMbI, MO MPUHLUMMY, U3-
NOXEHHOMY B pasfene UHCTPYKUUU «pekTUdmKaums».

3. [anee npou3BoauTcAa nepBoHaYvanbHbl ObICTPLIN HAarpeB Kyba, ¢ aBToMaTU4ECKUM ne-
pPEXOAOM Ha PEXUM HOMUHAINbLHON paboyen MOLLHOCTU (B MOMEHT 3akunaHms Kyb6oBoro
cogepxmmoro). OTNNYMIN OT pEKTUUKALUN HET.

4. TloTom BbINomnHaeTcs paboTa KonoHHbI Ha cebs. Bee To-xe camoe.
5. Otbop «ronosy.

onoBHas YacTb pekTudmkarta, cogepxawas B cebe o4eHb MHOro anbAerngoB — OCHOBHOWM
«a4» Ons opraHmama yenoseka. OgHako, Hapsagy € anbaervgamuy, rofloBHas YacTb COOAEPXUT U
acupbl (NO3STOMY B NPOU3BOACTBE OHA U HOCUT Ha3BaHne JAD - JDdupoAnbaerngHaadpakums).
MoaTomMy, NpM OTCEYEHMUN TONIOB B PEXMME HeOOopPeKTUdUKALMMN HYXXEH HEKOTOPbIN OMbIT — Koraa
PEe3KUN «aLeTOHOBLINY 3anax yxoguT, a NosiBNSETCA NPUATHBIN, XOTS U COBEPLUEHHO HE «CNUPTO-
BOM» 3anax, Hy>KHO BOBPEMSI 3aKOHUYNTb OTOOp OTOpackiBaeMow rofiloBHOM YacTu.

Mpy 3TOM onepaTop BPY4YHYO MEHSIET NPUEMHbIE EMKOCTW.

Hukakmx oTnmumii OT Knaccu4eckon pekTudukauum HeT B TOM CMbICNe, YTO OTCEKaeM Henpu-
ATHO MaxXHYLLYK 4acTb FOMOBbl, @ apOMaTHYK 4acTb — OCTaBnaeMm B npogykte. OnbIT npuxoguT
A0CTaTo4HO BbICTpOo. MOXHO NocoBeToBaTb OTOMpPaTL NepBble MOPLMU B PasfnyHble EMKOCTM MO
50mn, passoguTtb mnx Bogon o 30-40% u cpaBHMBaTL 3anax — Tak CTAHOBUTCS ©oree NOHATHO,
YTO OCTaBUTb, @ YTO HET (NPY YMEHbLUEHNM TPagyCHOCTM 3anax «OTKpbIBAEeTCA» B MOSTHON Mepe)

6. OT6op «Tenax». BoT TyT M ecTb rmaBHasi pasHuua B MeToaax.

OT10T cnocob TpebyeT cucTeMbl aBTOMATUKKM cTapT/cTona oTbopa, n andeTcs moguduka-
umnen knaccmyeckoro cnocoba npu pektudmkaumm. Cmbicn B TOM, 4TO 0T6Op npoaykTa BbiCTaBns-
eTCs Bbllle HOMUHANbHOro Npu pekTnudmrkaunm — ckaxxem He 1500mn/4ac (HoMMHanbHas nacnopT-
Has Benu4ynHa otbopa Tena cnupTa), a 2000 mn/yac .

Temnepatypa B gedrnermatope HauyMHaeT MedSlIeHHO nona3Th BBepx. KoHTponnep ocrtaHoBa
oTbopa nporpamMmupyeTcs Ha Kakyl-TO BenuUMHY TemnepaTypbl B AedriermMatope — UMEHHO B
aednermatop yctraHaBnmBaeTcs TEPMOMETP B 3TOM pexmme paboTbl.

K npumepy, npu Havane paboTbl B gednermatope ycraHosunacb Taedn = 78.5C. Torga
Tcron npuHumaem pasHyto 79C (unun 80C, nnu 84C — 3TA BEJIMYMHA NMOOBUPAETCA UHOW-
BUOYAJIbHO, ans kaxgoro BMAaa Cbipbs M MWYHBIX NpegnovTeHuin onepatopa). o goctmxeHuo
3TON TemnepaTypbl CNUPTOBBLIX NapoB KnanaH oTbopa cnupTa 3akpbiBaeTcs, U BCA drierma Haun-
HaeT BO3BpaLLaTbCS B KOMOHHY.

3ameuvy, 4YTO OANSA 3epHOBLIX TeMnepaTypa cTona JoSPKHA OblTb NMOHMXKE (XBOCTOB MOMEHb-
e, KpenocTb NpoaykTa Bbiwe), Ana A6nok — 4yTb NOBbiE MOXHO BblOvMpaTb TcTon, Ans BUHO-
rpaga — elle Bbile. A NMYHO NPeanoYnTaD UTOroBYIO KPENoCTb «HeaopekTudmkaTa» n3 BUHorpa-
na 88-90%, n3 sa6nok 90-92%, a n3 3epHoBbIX 93-94,5%.

WTak, npu goctmxeHum BbIbpaHHON TemnepaTypbl MPOUCXOAUT CTon oTbopa, BCA hrierma BO3-
BpaLlaeTcs B KOMOHHY, N BEPX KOMNOHHbLI oboralaeTcs CnmpToBon opakumnen.

Temnepatypa nagaeT, knanaH OTKpbIBaeTCs, U LMK cTapT/cTona NoBTopsieTcs.

Takum obpa3om, B aBTOMaTUHECKOM pexmme NpomcxoamT NofHas OTKMMKa NpoaykTa ¢ 3apa-
Hee «3anporpaMMmMpoOBaHHOM» KPEMOCTbIO (40nen XBOCTOBbIX dopakuui). JTo:

YAo6Ho. He HyXHO crneanTb 3a NpoLeccoM camoMy
HapexHo. HeT pucka oTBneysca 1 nposesaTb U3NULLHUIA pOCT TemMnepaTypbl

TexHonorun4Ho. [MNpu ogHOM 1 TOM Xe Cbipbe, OAUH pa3 noaobpae TemnepaTtypy TcTon, u3
pa3a B pa3 nony4Yaem oAMHaKOBbI NPOAYKT «HeAOPEeKTUdUKALMN» Ha BbIXOAE.

3aBepLueHne paboTbl (BbIKNOYEHME HarpeBa, a MOTOM U OXNaXAEeHUHA) NPoncxoauT no abco-
NOTHO MAEHTUYHOMY, KaK U NPU peEKTUUKaALMKN, CLEHAPUIO.




HdononHeHue 1.
HaCTpOVIKa BEJTUYNHbI 0T6opa cnmpTa ond KOHerTHOVI KOJIOHHbI

1. CkopocTb oTbopa B gaHHOM aBTOMaTUKe, Kak yxe Oblno onuMcaHo Bblle, perynupyertcs
3NEKTPOHHBIM 0OpPa3oM: C MOMOLLbI U3MEHEHWSI COOTHOLLEHUS OTKPbITO/3aKpbITO KnanaHa
3a nepvoa BpemMeHun 4 nnu 8 cekyHa (3aBMCUT OT BEPCMM NPOrpaMMHOro obecneveHms)

Hnana3soH perynuposok 0-100%, war 1%

Mpwn atom coctosiHne 0% - knanaH 3akpbIT Bce BpemMsi. 100% - NOCTOAHHO OTKPbIT.

A 50% oTtbopa aTo Koraa knanaH 2 cekyHabl OTKPbIT 1 2 CeKyHAbl 3aKkpbIT 3a nepuog LWHMMa (8
AaHHOM cny4yae 4 cekyHAbl)

2. AGcontTHaa ckopocTb OTOOpa 3aBUCUT OT MPOXOAHOr0 ceyeHusa knanaHa. Yem Gonblue
oTBepcTue, rpybo rosopsd, Tem 60nbllee KONMMYECTBO CNMpTa NPOTEKaeT Yepes KnanaH B
eMHULY BPEMEHW.

B knanaHe, nog ogHUM M3 LWITYLLEPOB, HA KOTOPblE OAEBAETCA CUITMKOHOBbLIE LUMAHM CnupTo-
npoBoAa, ecTb ApoccenbHas Npoknagka ¢ Ma-a-a-NeHbknm OTBepCcTMeEM. Tak BOT, BENMYMHA 3TOrO
OTBEpCTUs (TOYHEee roBops, Nfowanb Ce4YeHus 3TOro OTBEPCTUS), U onpedenseT BenuunHy dak-
Tnyeckoro otbopa cnvpTa.

MNepBOHa4YanbHO, NPV U3rOTOBIIEHUN aBTOMATWUKK, Mbl AeNaem 3TO OTBEPCTUE CaMbiM MasnbIM:
noa otéop B NONHOCTbIO OTKPbITOM cocTosiHum (100% oTbop) co ckopocTbio npumepHo S00mn/yac.
OTa cKopocCTb 0TOOpa onTMMaribHa Ans CaMon HU3KONPOW3BOAMTENBHOM U3 CEPUM HALLMX KOJTOHH.
[enaeTca Takoe manoe oTBepcTue cneuyunansHo, notomy 4to YBEJIMYUTD oTBepcTme (nog ceou
KOHKpeTHble Hyxabl) HAMHOIMO MNMPOLUE, yem YMEHBLUWTDL ero anametp!!

3. Hactpoutb BENUYMHY OTBEPCTUS NMOA CBOW KOHKPETHLIE YCMOBUSI PEKOMEHAYEM Chepyto-
Lwmm obpasom.

3.1.B pexume otbopa Tena HacTpouTb napameTp oTbopa _O_ Ha 70-80% (TvnoBasi ctapToBas
BennyunHa). B aTom pexume 3aceudb hakTMYecKyto ckopocTb oTbopa (yoobHee Bcero
NoNb30BaTbLCS CEKYHOOMEPOM N MEPHBLIM LmMnnHgpom B 50-100mi)

3.2.Ecnu ot6op mMan, npor3BoaATca cnegyrowmne MaHunynuum:

- 3aXNMMOM rodpmMaHa NepexnMaeTcsl CUIIMKOHOBbLIN LUMaHr Bbile KranaHa, ans npekpaweHms
npoToKa cnupTta

- KnanaH akkypaTHO oTcoeamnHsieTcs (0COBEHHO akKypaTHO HYXXHO CneamTb 3a 3neKTpOnpoBO-
AaMp, KoTopble NpoaosrKatT HaxoauTbes nog HanpsbkeHnem. KIEMMbI NMPOBOOOB KITAMAHA
H B KOEM CIYYAE HE OTCOEOUHAKOTCA!!)

- BbIKpy4YMBaeTCs LUTyLep, NOA KOTOPbIM HaxoauTCcs ApoccernbHasa Npoknaaka, npoknagka Bbl-
HUMaeTcs

- 00bIYHOM urnon (WBEWHOW MNK OT MeguUMHCKOro wnpuua) Heckonbko YBEJTMYUNBAETCA
oTBeEpCcTME

- fanee knanaH cobupaetcs B o6paTtHOM nopsiake u yctaHaBnmsaeTcs obpaTtHO

3.3.[lanee 3amep Npou3BOAUTENBHOCTU BbINOMHSAETCA CHOBA, NPOBEPSIETCH, AOCTUIMNIN NN Mbl
Kenaemow onTManbHO NPoU3BOAUTENBHOCTU

3.4.BbinonHuB 3Ty npoueaypy NOBTOPHO, MpY HeobxoaumocTu, B UTOre onepaTtop AocTuraet
TOr0 YPOBHS (PaKTUYECKOro 0TOopa, KOTOPLIN ONTUMArEeH At er0 KONOHHbI.

3.5.Ecnn otBepcTme cnmwkom Gonbluoe, ero MOXHO 3aBarsibLeBaTb 06paTHO, MOCKOMbKY Npu
npoKanblBaHUN WUrNon ApoccenbHOM Wwanbbl MeTann obbl4HO cnerka BbirmbaeTcs BO-
POHKOWN, NPV BbINPAMIEHNN KOTOPOWN NNOLWaab CEYEHUS OTBEPCTUSA HECKOMbKO YMEHb-
LwaeTcs

3.6. bonee To4HO BenuumHa oTbopa ronosB M oTGopa Tena NPou3BOAATCH MyTeM 3NEKTPOHHON
perynuposku _O_
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